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CHAPTER I
INTRODUCIION

This study was designed to investigate the effectiveness of an
educational program in which print media were employed to teach
critical thinking skills to adult education students.

An "adult'' is

defined as "any individual who has attained the age of sixteen."
The term "adult education" refers to
services or instruction below the college level, for
adults who (1) lack sufficient mastery of basic educational skills to enable them to function effectively in
society or who do not have a certificate of graduation
from a school providing secondary education and who have
not ac.h.ieved an equivalent level of education, and (2) are
not currently required to be enrolled in schools (Adult
Education Act, Sec. 303). (See Appendix for terms used in
this study,)
Adult students who have not earned a high school diploma
generally share a number of common characteristics and experience
certain types of problems which cause their educational needs to
differ 1118rkedly from their younger counterparts in the K-12 program.

Their need for critical thinking skills--problem solving in

particular--will be discussed in Chapters I and II.

Because

magazines and newspapers are inexpensive and readily available and
contain material relevant to timely social issues and concerns, the
researcher believed these print media uy aid teachers in the
teaching of critical thinking skills.
To that end, the following problem became the focus of this

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

research.

Do adult students, who have not as yet obtained a high

school diploma, who have participated in a critical thinking skills
program using print media show greater improvement in critical
thinking,

as measured by objective and essay tests,

than adult

students who have not had the program?
Background of the Problem
Rapid and unprecedented social and technological change during
the 1980s has been the cause of reassessment by educators of the
programs offered in schools across the nation.

Educators have

recognized that students need not only knowledge, but also procedures

for using knowledge to solve problems which will arise in

their careers and in their personal lives as adults.

Much is being

written abollt how best to teach students to think critically in
order to enable them to make decisions and solve problems.

Progress

in research concerning the most effective ways for teaching critical
thinking and in the implementation of critical thinking programs has
been impeded by a variety of factors, including educational trends,
social concerns,

and lack of consensus among the experts.

The

implementation and success of critical thinking programs for adult
students are further hindered by problems of the students themselves,

problems of their teachers, and weaknesses of the educa-

tional system itself.
Educational Trends
A major trend in education in the United States in the 1980s
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has been toward reform.

Two major reform movements have focused

national attention on academic staoda[."dS and on preparation for life
in a changing society.

In 1983,

the studies A Nation at Risk

(National Commission on Excellence in Education, 1983) demonstrated
the need for more rigorous academic standards.

John Goodlad (cited

in Pipho, 1986), in his observational studies, argued that education
should be "more attuned to the rapid technological and demographic
changes transforming our society" (Plpho, 1986, p. 19),
Much time, money, and talent are being expended in an effort to
reduce high illiteracy and drop-out rates,

Functional illiteracy,

defined

having less than an eighth-grade education, is all too

common;

in Michigan alone there are 800,000 who are functionally

illiterate

(Gillum,

1986).

High illiteracy rates

in the United

States have tr.-emendous r.-amifications for.- the future in terms of
students' ability to continue their educations at the college level
and to meet the new requirements of careers which now demand the
exercise of thinking skills.

Ennis, Lipman, and Paul argue that the

ultimate goal of education today should be to teach students to
think critically and

independently in order to survive in

ever-changing society (Marzano et al.,

1987; Sternberg & Baron,

1985).
Social Concerns

Social concerns have created a crisis in education.
numbers of non-whites, from a variety of ethnic groups,
grating to the United States from their native lands.

Large
immi-

The popu-
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lation of elderly Americans is increasing to the extent that today's
youth may have difficulty in supporting their needs.

The decay of

the American family can be seen in increasing divorce and poverty
rates.

Contributing to the higher poverty rates are the greater

numbers of female single-parent households and teenage pregnancies.
Drug use and abuse are rampant.
educators

Given these numerous problems,

increasingly concerned about

the future of

the

democratic system as Americans now know it; they feel that without
an educated,

critically thinking populace this system cannot

survive.
Lack of Consensus Among the Experts
Expel:'ts in pedagogy agree that better education--in general-and critical thinking--in particular--are needed to solve the many
problems students face now and will face in the future (Martin,
1983; Swartz,
issues

1986).

Experts disagree,

surrounding the

however,

on a variety of

teaching of critical thinking (Marzano &

Arredondo, 1986; Sternberg, 1985b).
Defining critical thinking was problematic, because "no two
[authors] attribute the same meaning to thinking skills"
1986, p. 45).

(Hart,

A plethora of critical thinking programs exist; each

of these takes a different approach to the "most effective" teaching
of critical thinking skills.
appropriate for adults.

Few of the available programs are

Most of them take too long to accomplish

the task, given the time frame normally involved in adult education
programs.

Similar elements shared by a majority of programs include
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reading and writing about and discussing problems of the real world.
A serious problem for educators is the evaluation of learning
in critical thinking programs.

Many tests purporting to measure

critical thinking are now on the market,

but the validity and

reliability of many of these instruments are questionable.
A major unresolved issue is when and where critical thinking
skills should be taught.

Some experts argue that critical thinking

should be taught directly; they assert that critical thinking is a
subject in itself and that as much time should be devoted to
teaching it as to any other subject.

Other experts favor inte-

grating critical thinking instruction across the entire curriculum.
They oppose the direct teaching of critical thinking on the grounds
that students will not transfer these skills into other content
areas themselves.

Advocates of the integrated teaching of critical

thinking cite increased practice and review time and transfer of
learning as major benefits of this method.

A third group of experts

recommend a synthesis of the two approaches.
Problems of Adult Students
Practicing administrators of adult education programs observe
that adult students who have not earned a high school diploma are
beset with many personal problems.

Because they lack diplomas,

adult students either work at several low-paying jobs in order to
make a meager living or have no job at all.

They often are eligible

for no benefits; thus, they usually have poor medical, vision, and
dental care.

Few of these adults subscribe to a news magazine or
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the daily newspaper and, thus, are uninformed about current issues.
Adult students tend to be poorly motivated, are usually tired, and
see themselves as failures.
The majority of adult students are women, usually divorced,
with several children and little or no money.

Many women lack a

support system for child care and transportation.

Generally

speaking, female adult students have poor academic skills and very
little time to attend school.
Male adult students have,

traditionally,

co11e to school for

vocational education which will enable them to secure a job or a
better paying job.

In many cases,

men leave adult education

programs as soon as they secure a job, often before they have earned
a diploma.

Because they are typically the last to be hired and the

first to be fired, male students come to regard education as nothing
more than a revolving door; many of them move in and out of the
educational system without having completed enough coursework to
graduate.

Male students frequently change their residences, often

moving from state to state in search of work.

Frequent moves

contribute to the loss of school records and, as a result, the loss
of any credits a student may have earned.
The many problems experienced by adult students of both sexes
cause frustration,

low morale,

poor self-esteem, and lack of

motivation.
Problems of Adult Education Teachers
Problems also exist for teachers.

More often than not, those
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teachers who work in the K-12 program as well as adult education
attempt to use the same lesson plans and materials for adults that
they use for youth during the day program,
rials

Use of the same mate-

with both youth and adults demonstrates a

standing of the needs of adults and results
rate.

lack of under-

in a high drop-out

Teachers and students alike become disappointed and frus-

trated.
Day-school teachers generally lack training in adult education.

Hart (1986) asserts that "most [teachers] have little or no

training in teaching thinking skills as well" (p. 45),

Evidence for

this lack of training can be found in Michigan; only recently have
intermediate school districts throughout the state--which traditionally

have

provided resources,

training,

and

support

for

teachers--organized a group of master adult teacher leaders to plan
and conduct in-service training for K-12 teachers who wish to go
into adult education.

Training in methods for

teaching critical

thinking skills has been designated by this group as a high priority
for future workshops.

Colleges of education are also beginning to

address the issue of critical thinking training by offering workshops and conferences to teachers.

Problems of the Educational "System"

The educational system itself creates many problems.

Adult

education programs in most districts are viewed as "add ons," rather
than as integral components of the educational system.

Income from

adult education programs is in most cases channeled into K-12
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programs, often resulting in impoverished adult education programs.
Few top administrators can be convinced that a logical plan for
educating and motivating youth is to first educate their parents.
Significance of the Problem
This study was intended as a response to the goal of adult
educators to teach critical thinking skills to adult students who
have not yet obtained high school diplomas.

Very little has been

written about ( 1) developing programs for teaching critical thinking
to adults or adapting existing programs for children for adults; (2)
using print media as a method of teaching critical thinking;

(3)

examining the period of time required to teach critical thinking to
adults, who are typically not enrolled in programs for the two to
three years usually recommended for children; (4) exploring differences which may exist between adult males who lack high school
diplomas, but may have acquired some critical thinking skills in the
workplace, and adult females who have not been employed but, because
of divorce, find themselves as heads of single-parent households;
(S) studying differences among various age groups in their ability
to learn critical thinking;

and (6)

identifying which critical

thinking skills, if any, can be most improved through programs for
adults.

On the basis of the assumption that the transmission of

knowledge and the development of critical thinking skills can be
integrated into a viable curriculum for adults, this study suggests
appropriate methods and materials for training adult students.
Professional organizations,

such as

the

Association

for
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Supervision and Curriculum Development (ASCD), stress the importance
of training in critical thinking skills for students at all levels.
The ASCD prepared a critical thinking network directory,

edits a

newsletter on critical thinking, and sponsors films and workshops on
this topic throughout the United States.
Authorities in this field,

including Beau Fly Jones (Chicago

Mastery Learning), Reuven Feuerstein (Instructional Enrichment),
Matthew Lipman (Philosophy for Children), and David Perkins (Odyssey), have contributed to the increasing interest in and knowledge
about critical

thinking.

Such experts have both developed and

tested critical thinking programs for students in traditional K-12
programs.
The problem for adult education lies in the adaptation of
critical thinking teaching methods and materials to meet the needs
of adult students who are seeking to complete their high school
educations.

The methods,

materials,

and types of teachers

most

effective in adult education have yet to be determined through
research.
Among those addressing the issues involved in creating critical
thinking programs for adults is John Chaffee, author of Thinking
Critically (1985) and Director of Critical Thinking and Reasoning
Studies at LaGuardia Community College,
York.
the

City University of New

Chaffee, in his keynote address at a conference sponsored by
Intellectual Skills Development Association on November 21,

1986, asserted that the aim of critical thinking programs is
to develop students' reading, writing, listening, and
speaking abilities along with their thinking ability,
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10

• • • to address basic problem solving and reasoning,
• , • to encourage students to ex:plore their basic
attitudes, • , • and to foster qualities [values] like
initiative, maturity, and responsibility. (p. 2)
A

~Jorkbook,

in conjunction with a variety of print media, individual

student journals, and group discussion focused on problem solving,
is used in the critical thinking skills program described herein.
Statement of the Problem
As a basis for this research,
explored:

the follolling eight areas

(a) definition of "critical thinking," (b) factors pro-

mating the interest in critical thinking, (c) obstacles to teaching
critical thinking, {d) definition of 'adult student,' (e) psychology
of the adult learner,

(f)

methods and materials appropriate for

teaching critical thinking skills to adults,

(g)

methods for

evaluating critical thinking, and (h) a rationale for the suggested
critical thinking skills program for adults.
Answers to the following questions were sought:
1.

Is there a relationship between participatioo. or noo.parti-

cipation in a one-semester adult education course in which print
media are used as a vehicle for teaching critical thinking skills
and the acquisition of critical thinking skills by adult education
students?
2.

Is the initial critical thinking ability of adult students,

prior to instruction, related to the sex of the students?

3.

Is the initial critical thinking ability of adult students,

prior to instruction, related to the age of the students?
4.

Is the degree of improvement in critical thinking skills
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related to the sex of adult education students?
5.

Is the degree of improvement in critical thinking skills

related to the age of adult education students?
The conceptual hypotheses examined in the study were:
1.

There is a relationship between adult students' ability to

critical thinking skills and participation or nonpartlcipation
in a one-semester course in which print 111edia are employed in the
teaching of critical thinking skills.
2.

There is a relationship between sex and the critical

thinking skills of adult education students prior to instruction.
3.

There is a relationship between age and the critical

thinking skills of adult education students prior to instruction.
4.

There is a relationship between the degree of improvement

in critical thinking skills resulting from participation in a
one-semester critical thinking program and the sex of adult education students.
5.

There is a relationship between the degree of improvement

in critical thinking skills resulting from participation in a
one-semester critical thinking program and the age of adult education students.
The findings of the hypotheses are of special importance to
educators of adults; if the subjects show improvement in one or more
critical thinking skills, then the use by educators of the teaching
methods and materials studied would be recommended.

The findings of

this study may have important ramifications for teachers, in that
they could affect the willingness of teachers to adopt the methods
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and materials examined.

Based on the results educational adminis-

trators may be more or less likely to provide in-service training in
critical thinking for their adult education teachers;

this would

affect the probability that the teaching of critical thinking skills
would be infused across the entire curriculum,
Outline of the Study
In Chapter I, an overview of the background of the problems
surrounding the teaching of critical thinking was presented, as were
the factors which created interest in this project.
questions formed the basis for this study,

Three major

Some unresolved issues

pertaining to the teaching of critical thinking were presented in
Chapter I irr ot'der to provide a focus for a dissertation.
A review of the literature on critical thinking and related
issues is

found

in Chapter II.

interest in critical thinking,
thinking,
dents,
brain,

Definitions,

obstacles to

factors promoting
teaching critical

definition and characteristics of adult education stu-

psychology of the adult

learner,

developmental stages in adulthood,

the functioning

of the

the effects of age

thinking, and the role of the environment and of motivation in
adults at'e examined.
reviewed,

Available critical thinking programs are

evaluation and testing of critical thinking skills

discussed,
identified.

and the problems with existing testing instruments are
Characteristics of a critical thinking program for

adults are suggested,

and qualities necessary for

teachers of

critical thinking are described.
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In Chapter III, a description of the methodology and procedures
used in the study are presented.
the hypotheses are identified.
reported in Chapter IV.

Statistical methods for testing

The findings of the study will be

Chapter V will include a summary of the

conclusion made as a result of the findings of the study, a discussion of the implications of these conclusions for adult education
programs in critical thinking, and a listing of recommendations for
future research.
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CHAPTER II
REVIEW OF RELATED LITERATURE
Introduction
The purposes of this review were to summarize the literature on
critical thinking skills and to explain how this research relates to
the teaching of adults.

Five major topics are

discussed:

(1)

critical thinking skills, (2) definition of the "adult student,"
(3) the psychology of the adult learner,

critical thinking skills,

(5)

(4) methods for teaching

evaluation of critical thinking

skills, and {6) components of a critical thinking skills program for
adults.
Critical Thinking Skills: A Definit:l.co.
of Critical Thinking
Critical thinking "is reflective and reasonable thinking that
is focused on deciding what to believe and do" {Ennis, 1985).

In

the literature on critical thinking skills, two major concepts
consistently found:

metacognition and cognition.

"Metacognition" is defined as the ability of individuals to
"think about

their own

thinking"

Metacognitlon is comprised of
metacomponents,

(Edwards & Marland,

three

such as planning,

1984).

types of processes:
monitoring,

evaluating,

(1)

and

problem solving; (2) performance components, including inference and

14
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application; and (3) knowledge-acquisition components,

such as

relevancy, combination, and comparison, which enable individuals to
select from alternatives.

In metacognition, ''it is the student's

ability to understand and use information, not merely possess it,
that makes the difference" (Sternberg & Baron, 1985, p. 40).
process and product are emphasized.

Both

"Process is the experience

(plus the effort) that a student goes through as he learns," while
"product is the end result or the answer" (Raths, Wasserman, Jonas,
& Rothstein, 1967, p. 247).

Like metacognition, cognition is both a process and a product.
Cognition is a broader concept than metacognition and consists of
five components:

(1)

higher-order thinking,

discovery learning,
(4)

analysis,

(2) reflection,

(3)

and (5) problem solving.

"Discovery learning," as defined in the Impact 70 program, is
''learning • • • on your own" through independent exploration and
investigation (Clark,
p. 20).

Coe, Sims,

Broadbent, & Trowbridge,

1970,

"Reflection" requires the employment of "mental processes

that go beyond memorization and require intellectually active
consideration of facts,
1984a, 1984b),

concepts, and ideas" (Oxman & Michelli,

"Higher-order thinking" combines both cognition and

metacognition (Quellmalz, 1985) and includes imagination, comparison
and contrast,

inference,

deduction,

and interpretation.

"The

measure of quality of a higher-order mental process is the amount of
change which is introduced by the individual" (R.aths, WasseriDSn,
Jonas,

& Rothstein,

thinking,

1967, p. 237).

By means

of higher-order

one makes a personal contribution to the original.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

16

"Analysis" is a creative mental process (Oxman & Michelli, 1984a,
1984b), and includes the ability to identify errors (Martin, 1983),
'Problem solving'

is the goal of critica.l thinking and can be

achieved only after learning through discovery, reflection, higherorder thinking, and analysis,
evidence,

Having collected and analyzed the

solves problems by evaluating alternatives, making a

decision, and planning a strategy for action,

In the hierarchy of

learning skills, problem solving represents the highest level (Self,
1984)

0

In 1982, Matthew Lipman, Paul Jacobs, and Jerry Coleman served
as members of the New Jersey Task Force and developed a Taxonomy of
Thinking Skills for Project Equality (Morante & Olesky, 1984); this
taxonomy is presented in Table 1.
was developed (1981)

A program called Project Equality

in New Jersey for the pt!rpose of teaching

critical thinking skills to students.
identified in

These skills,

the program guidelines,

between faet and opinion; comprehension,

which were

included distinguishing
developing,

and using

eoncepts and generalizations; employing inductive and deductive
reasoning;

drawing and rationally defending conclusions; and

identifying,
1984)

formulating,

and solving problems (Morante & !Jlesky,

0

Psychologists, philosophers, and educators have recently joined
forces in an effort to consolidate

the various conceptions of

critical thinking and to provide an overall picture of the skills
required,

Table 2 shows Gubbins' Matrix of Thinking Skills.

This

matrix: is the product of a consensus of experts on critical think-
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Tabla 1
The New Jersey Task Force Taxonomy of Thinking Skills
Reasoning Skills

Inquiry Skills

Mental Acts

observing

associating

narrating

assuming

grouping

describing

pretending

classifying

explaining

supposing

defining

extimating

guessing

grading

for111ulating problems

speculating

seriation

for11.ing hypotheses

wishing

concept formation
sorting

using criteria

measuring

surmising

exemplifying

predicting

conceding

generalizing
recognizing relationships
finding dissimilarities

designing experiments

remembering

verifying

choosing

induct! ve reasoning

judging

::;
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Table !--Continued
Reasoning Skills

Inquiry Skills

Mental Acts

logical

methodical doubting

deciding

existential

reciprocally adjusting
means and ends

comparing

finding similaLities

contrasting
seeking comprehensiveness
(and so on)

resemblance of terms
distinguishing relationships
identity of terms
causal
relationship resemblances
contingent
understanding systems
correlated
applying reasoning criteLia
formulating conclusions
consistency
seeking relevant evidence
validity
(and so on)
completeness
Cognitive States
truth. (definitional)
knowing that one knows
inferring
knowing that one doesn't know

:;;
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Table 2
Gubbins' Matrix of Thinking Skills
I.

Problem Solving
A.
B.
c.
D.
E.
F.
G.
H.
I.
J,

II.

Decision Making
A.
B.
C.
D.
E.
F.
G.

III.

Stating desired goal/condition
Stating obstacles to goal/condition
Identifying alternatives
Examining alternatives
Ranking alternatives
Choosing best alternative
Evaluating actions

Inferences
A.

B.

IV.

Identifying general problem
Clarifying problem
Formulating hypothesis
Formulating appropriate questions
Generating related ideas
Formulating alternative solutions
Choosing best solution
Applying the solution
Monitoring acceptance of the solution
Drawing conclusions

Inductive thinking skills
1. Determining cause and effect
2. Analyzing open-ended problems
3. Reasoning by analogy
4. Making inferences
5. Determining relevant information
6. Recognizing relationships
7. Solving insight problems
Deductive thinking skills
l. Using logic
2. Spotting contradictory statements
3. Analyzing syllogisms
4. Solving spatial problems

Divergent Thinking Skills
A.
B.
C.
D.
E.
F.

Listing attributes of objects/situation
Generating multiple ideas (fluency)
Generating different ideas (flexibility)
Generating unique ideas (originality)
Generating detailed ideas (elaboration)
Synthesizing information
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Table 2--Continued
V.

Evaluative Thinking Skills
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.
K.
L.
M.
N.
0.
P.

VI.

Distinguishing between facts and opinions
Judging credibility of a source
Observing and judging observation reports
Identifying central iSSI!es and problems
Recognizing underlying assumptions
Detecting bias, stereotypes, cllches
Recognizing loaded language
Evaluating hypotheses
Claes!fying data
Predicting consequences
Demonstrating sequential synthesis of information
Planning alternative strategies
Recognizing inconsistencies in information
Identifying stated and unstated reasons
Comparing similarities and differences
Evaluating arguments

Philosophy and Reasoning
A.

Source:

Using dialogical/dialectical approaches
Arter, J. A. & Salmon, J. (1987). Assessing higher order
thinking skills: A consumer • s guide. Portland, OR:
Northwest Regional Educational Laboratory, Evaluation
and Assessment.

iug, or higher order thinking skills (Arter & Sal1110n, 1987).
Gubbins• Matrix represents progress made by the experts on critical
thinking from 1984 to 1987 in that it is a further refineent or
narrowing of the focus toward problem solving and decision making.
The fact that Gubbins• Matrix is more manageable and more specific
enabled test developers such as Robert Ennis and Robert Thorndike
(Ennis & Weir,

1985) to create The Ennis-Weir Critical Thinking

Essay Test and the Cognitive Abilities Test (Thorndike & Hagen,
1986) found in Table 12.
Both cognition and metacognition are important phases o:::
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critical thinking.

Because years of training are required to

develop proficiency in the processes of metacognition and since
adult education programs generally last no longer than two years,
cognition alone was the focus of this study.
Factors Promoting Interest in Critical Thinking
Four factors have contributed to an increased interest in
critical thinking.

These factors are:

(1) the demand for educa-

tional reform in the 1980s, (2) future job requirements, (3) need
for live-coping skills resulting from accelerated change in society,
and (4) the desire to maintain a democratic system.
Demand for Educational Reform
Reform movements arising out of reports such as A Nation at
~

(National Commission on Excellence in Education, 1983) have led

to changes in the Michigan Educational Assessment Program (MEAP) and
the General Educational Development Test (GED) (American Council on
Education,

1979).

A larger number of items requiring critical

thinking skills have been incorporated into both tests.

In addi-

tion, an essay-writing section has been included in the GED.
College and university faculties have shown an interest in
improving instruction by incorporating critical thinking skills.
The teaching of critical thinking skills bas been recommended
as a means to "'break the dependency cycle of expository teaching"
(Baker,

1983, p. 9).

New theory-based teaching materials and

methods have been "created to increase teaching excellence" and are
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"equally effective in elementary, secondary, and university teaching" (Hunter,

1985,

p, 59).

Theory into Practice (ITIP),
p. 58).

One such program is Instructional
created by Madeline Hunter

(1985,

Students in another program, Philosophy for Children, have

shown "significant improvements in reading" and have become "more
curious, • • . more considerate, • • . [and] better able to reason"
(T. W. Johnson, 1984, p. 30).
Educational reformers, citing studies of high school graduates,
deplore the fact that "fewer than forty percent" demonstrate the
ability to

think critically (Worsham & Stockton,

1986, p. 7).

"Declining scores on tests of scholastic aptitude [in] critical
thinking" have been confirmed by Sternberg (1985a, p. 194).

High

illiteracy and drop-out rates exist throughout the United States
(Eyester, 1981).
Future Job Requirements
The American economy is characterized by a shift from manufacturing to information processing.
mastered has ex:panded,

The amount of knowledge to be

and advanced technology has resulted in

increasing demand for employees with critical thinking skills.
"Americans • • • must learn how to think for a living," stated Lewis
M. Brancomb, Chairman of the Carnegie Task Force and Vice President
of I. S.M.

(Jacobson~

1986~

p. 23).

Futurists point out that

critical thinking skills are "the new basics for the twenty-first
century" (ASCD, 1985, p. 6).
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Need for Life-Coping Skills
Advances in technology and accelerated change in society create
a demand for critical thinking skills as a means for coping with
modern life.

Social change creates problems which become barriers

to learning and ultimately lead to poverty.

Changes occurring in

America during tbe 1980s were reviewed and reported to the editors
of Education Week by H. L. Hodgkinson, Director of the National
Institute of Education.

These changes include (a) alterations in

its ethnic composition, (b) growth in the proportion of elderly in
the population, (c) the decay of the family, and (d) a crisis in
education (Hodgkinson, 1986).
Changing Ethnic Composition
The ethnic composition of the United States is changing.

In

1986, Americana ''are a nation of 240 million people, about 50
million (21 percent) of whom are black, Hispanic, and Asian;
• • • after the turn of the century, one out of every three Americans will be nonwhite" (Hodgkinson, 1986, p. 16).

Contributing to

this trend are differences in the value systems and birth rates of
various ethnic groups.

In contrast to the vhite population, in

which family planning and birth control are strongly advocated,
other ethnic groups--in keeping with their cultural and religious
traditions--value larger families.

In many of these ethnic groups,

males view the ability to father children as proof of their masculinity.
higher.

As a result,

birth rates in these groups tend to be

Augmenting this trend is the fact that an increasing
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proportion of American white women are leaving the child-bearing
y-ears as blacks and Hispanics move into themj

thus,

it

becomes

apparent that the present white population will not be able

to

replace itself in proportion to other groups (Hodgkinson, 1986).
Another cause of the change in America's ethnic composition is
immigration.
"1984 becomes

I f both legal and

illegal immigrants are counted,

the greatest year for immigration in history"

(Hodgkinson, et al., 1986).

Figures 1 and 2 graphically portray the

major countries of origin and the intended areas of resettlement of
immigrants to the United States in 1984,

Because immigrants from

nine of the ten top countries of origin are neither white nor
English-sp~aking,

language becomes a barrier to learning.

immigrants r:efuse to "abandon" their native languages.

Most

This problem

is compounded by the small numbers of teachers in the nation's
public schools who speak the languages of these immigrants or share
the same ethnic backgrounds.

While ethnic diversity should enrich

education, one must also ask "How tolerant will [Americans] be of
(Hodgkinson,

the racial and ethnic diversity
p, 17),

1986,

Prejudice and discrimination have been ongoing problems in

American society, creating additional barriers to the education of
minorities.
Newcomers

to the United States experience difficulties

finding employment and adjusting to
different

in

social conditions vastly

fLam those in theiL homelands,

They often lack the

education and skills that would enable them to obtain positions in
high-technology fields.

In ot'der to reverse the decline of the
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middle class and the polarization of American society into the
"haves" and the "have-nots," more minorities must be assisted in
their efforts to move into the middle class, or America as it now
exists will be lost (Hodgkinson, 1986).
Growing Proportion of Elderly
American society is changing as a result of the growing
proportion of elderly in the population.

In 1983, "for the first

time in history, the number of Americans over age 65 surpassed the
number of American teenagers" (Hodgkinson, 1986, p. 19),
The elderly are becoming more visible within American
society as their proportion grows.
People sixty-five
years of age and older currently make up 11 percent of the
population and will make up 16 percent by the year 2000
(Scarr & VanderZanden, 1984, pp. 406-407).
The changes in the proportion and visibility of the elderly may have
a severe impact on taxes, education, and health care.

"In 1950, 17

working Americans contributed through Social Security to the pension
of each retiree.

Today, 3.4 workers are paying,"

The best estimate

for the year 2030 is that "every 100 workers will be supporting 74
dependents,

equally divided between young and old" (Hodgkinson,

1986, p. 25).
As older people have gained political influence with their
growing numbers, they have become less willing to support the cost
of public education.

This unwillingness could spell disaster for

the elderly themselves, who must rely on the workers of the future
for financial

support,

either directly or through government

assistance programs such as Social Security and Medicare.
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If demographic patterns hold, the workers on which the
aging society will so heavily depend will be fewer in
number, more racially and ethnically diverse, more likely
to have grown up in poverty, more likely to be the progeny
of broken homes, and more likely to suffer from physical,
mental, and emotional handicaps (Hodgkinson, 1986, p. 25).
Young people who do not receive good educations will be unable to
obtain employment in which they can earn the amount of income
necessary to support government programs that assist the elderly.
If those who have

the political strength fail to use it for edu-

eating problem youth, Americans can anticipate strife between these
two age groups as they compete for increasingly scarcer resources.
One major resource W'hich
fifteen years

is

jobs.

educated, ·nost will be in

~<~ill

be in short supply over the next

Of those
lo~<~-paying,

jobs available to the poorly
low-skilled categories.

Less

educated youth--who have traditionally turned to the military for an
occupation--will experience greater difficulty than ever before in
getting accepted; the high-technology weaponry of the late-twentieth
century requires better educated personnel (Hodgkinson, 1986).
Decay of the Family
The decay of the "t-raditional" American family is a social
change which has important ramifications for the future.

In the

1980s, as a result of higher divorce rates, only four percent of the
nation's households are traditional (children living with both of
their biological parents, who remain married to one another throughout the child-rearing years).

More than 50% of all black children,

25% of Hispanic children, and 16% of white children live with one
parent.

Of the children born in 1983, 59% can expect to live in
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single-parent homes (Hodgkinson, 1986, p. 22).
Women, who in the past stayed at home to care for both the
young and the elderly, have returned to school and joined the labor
force in record-breaking numbers.

Divorce has forced seven out of

ten women to combine employment with motherhood.

Characteristics of

the single-parent family headed by females (Hodgkinson, 1986)
include the following:

(a) 16 percent have mothers who are under

age 25, and 3.5 percent have

teenage mothers;

(b)

36 percent

have mothers who did not complete high school; (c) 50 percent have
mothers who are unemployed; (d) 62 percent have yearly incomes of
less than $10,000; (e) 42 percent live in central cities; (f) 24
percent have

children born out of wedlock.

Figure 3 presents

statistics on poverty in several subgroups of the American population (Hodgkinson, 1986, p. 27).

Because there is a link between

a lack of education and poverty,

it is worth noting that

the

majority of families living in poverty are headed by single females.

These females comprise a large portion of

the students

served by the adult education programs throughout Macomb County.
Without resources and support from the community and from
government agencies, women who lack an education will continue to
make up a large proportion of the nation's poor.

The futures of the

children who come from these homes are at great risk.
The increasing responsibilities for child care which women face
the

result of higher divorce rates are not the only demands

likely to be placed on them.

With a growing elderly population, it

is clear that "the average woman (during the 1980s and 1990s) is
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Percent of children in 1983 in poverty in each group

Figure 3:

Source:

The Hierar;;hy of Poverty

Hodgkinson, H. L. (1986, May 14). Here they come, ready or not, Education Week, p. 27.
Used with permission of Ron Walk, editor of Education Week, 3-25-88.
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going to spend about the same number of years taking care of a
dependent older person as she does taking care of a dependent child"
(Hodgkinson, 1986, p, 37),
Some 80 percent of long-term home care for the elderly is
provided by family members • • • • Seventy-five percent of
older Americans never see a nursing home. Only five
percent of all persons aged sixty-five and over are
institutionalized, (Scarr & VanderZanden, 1984, p. 408)
These many demands on adult women result
live-coping skills,

in a great need for

particularly in critical thinking and problem

solving, so that they will be better able to handle their responsibilities.

That adult women perceive a need to continue their

educations is supported by the fact that the majority of those
enrolled in adult education programs are women,
to see their problems as

As more women come

informational needs,

they will seek

solutions to those problems through education.
Crisis in Education
The 1980s has been a period characterized by increasing rates
of poverty,

school drop-outs (70% in New York alone),

pregnancy (43%),

and incarceration.

teenage

Educational reformers have

called for major changes in teacher preparation and higher standards
for graduation for all students, in part to attempt to reverse these
trends.
Although higher standards for

teachers and students seem

reasonable, two phenomena cause these solutions to be difficult to
achieve.

In the 1980s the United States has begun to experience a

teacher shortage which will grow worse in the years to come.

To
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suggest that states permit prospective teachers to take alternative
routes to certification as a means for coping with the teacher
shortage is to defeat the effort to raise standards for teachers.
Second,

'"as of 1984, only a handful of states that raised their

[graduation] standards included provisions aimed at helping students
who did not achieve the goal" (Hodgkinson,
practice,

1986, p. 26).

In

higher standards for graduation result in increased

drop-out rates, especially for minority students who are struggling
with both language and poverty barriers.
The efforts to reform education cannot be accomplished solely
in the field of education itself.

Poverty is perhaps the single,

most serious barrier to improved education.

Americans must begin to

recognize the results of the society's failure to take adequate
measures to reduce poverty.

The

enormous cost to society of poverty's progeny [consists
of] illiteracy, unemployment, teenage pregnancy, violence,
and crime • • • • Polley makers and planners, with public
support, can intervene to shape forces rather than [to]
simply be shaped by them. (Hodgkinson, 1986, p. 15)
Barriers to education must be eliminated.

In order to educate all

children, we need to educate all of the parents of these children-not for altruistic reasons, but for the survival of the American
system.

Now, more than ever before, critical thinking skills are

needed to survive in society--to analyze and solve the many problems
that confront Americans.
Obstacles to Teaching Critical Thinking Skills
There are four obstacles to teaching critical thinking skills.
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These are:
(2)

(1)

childhood ego identification with adult beliefs,

lack of adequate teacher training,

(3)

insufficient student

practice time, and (4) lack of consensus among the experts about the
best way to teach critical thinking skills, which has been used as
an excuse to do nothing,
Childhood Eso Identification With Adult Beliefs
"Identification'' is the process of "mentally associating
oneself in thought, feeling, or action with another person or group"
(Scarr & VanderZanden, 1984, pp. 321 & 532).

Children identify with

the beliefs, attitudes, and values of adults close to them--first
their pareo.ts, and later teachers and other significant role
models.

Chlldhood ego

identification with adult beliefs is a

"foundation for closed mindedness"

(Paul,

1984b,

p. 11).

When

adults continue to accept without challenge their parents' beliefs,
it is difficult to repattern years of stereotyping and prejudice.
Lack of Adequate Teacher Training
Lack of adequate teacher training presents a major problem.
''Host of them have little or no training" in critical thinking
(Hart, 1986, p, 45).

In the past, faculties in schools of education

have failed to emphasize critical thinking, perhaps because this
field lacked a scientific base; thus,

teachers already "in the

system" were not trained to teach critical thinking,

Few teachers

have been in-serviced to bring them up to date in effective methods
for teaching these skills.

During the past ten to fifteen years,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

36

"c::onsiderable research has been done • • • on human thinking
• • • to give such an enterprise [teaching c::ritical thinking] a
scientific base" (Nickerson, 1984a, p. 29).

As a result of this

research, college instructors will be better able to train teachers
in methods and materials for the development of critical thinking
skills.
Insufficient Student Practice Time
Practice time is required for students to improve their skills
in critical thinking.

Typically, one to three years of training are

necessary for students to become proficient in thinking critic::ally.
Teachers in Walla Walla, Washington,

using the Mid-Continent

Regional Education Lab (McREL) model developed by Marzano (1984),
have taken steps to overcome the problem of insufficient practice
time.

These teachers
have field tested the Marzano model and have assigned the
teaching of [a specific] skill to a particular grade level
and content area. Once taught, those skllls would be
used, reviewed, and retaught as necessary throughout the
curric::ulum. (Arredondo & Marzano, 1986, p. 30)

Teac::hing critical thinking across the entire curriculum is consistent with the idea that ample time is required to practice critical
thinking skills.
The impetus for educational reform and teacher accountability
has caused school districts to avoid programs--including those which
train students in critical thinking skills--which cannot quickly
demonstrate progress.

This additional obstacle must be overcome if

students are to learn to think Cl:'ittcally.
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Lack of Consensus Among the Experts
Perhaps the most serious obstacle to teaching critical thinking
skills is lack of consensus among the experts.
the experts cannot agree
definitions to employ;

Issues upon which

include appropriate

terminology and

the most effective approach to teaching

critical thinking--in separate content areas or integrated across
the curriculum; the best methods and materials to use in teaching
critical thinking; and the proper tools for measuring the development of each skill.

Effective methods and materials can and should

be developed despite these conflicts.
In the literature on teaching critical thinking,

the debate

over whether it should be taught directly and independently as
subject matter content or integrated into the subject matter of all
content areas across the curriculum is a common theme.

An outline

of the characteristics of direct and integrated teaching follows in
Table 3,

A greater number of experts in the recent literature

procedures for teaching critical thinking skills support the concept
of integrated teaching.

A representative argument for this majority

view is that critical thinking "must be integrated , , • into each
• , • course [so] no one course instructor bears the entire responsibility for teaching it" (Martin,

1983, p. 11).

Teachers who

develop curriculum should turn away from "pre-packaged curricula in
favor of infusing critical thinking into the t'estructured content of
their own teaching" (Swartz, 1986, p. 43).
Other experts recommend a synthesis of the two approaches.
Teaching a "separate class" in critical thinking skills and "then
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Table 3
Characteristics of Direct Teaching and Integrated Teaching
Direct Teaching

Integrated Teaching

Taught as separate
content

Integrated into all
content

Structured

Experiential

Large group

Small Group

Teacher-centered

Student-centered

Cognitive base

Affective/social base

Product-oriented

Process-oriented

transfeding the]

kno~o~ledge

ported by Quinby (1985,

Synthesis

Direct as
content and
later integrated
across the
curriculum

to other classes" is the method sup-

p. 51).

Teaching each critical thinking

skill to a particular grade level and content area first and then
using, reviewing, and reteaching these skills "as necessary throughout

the curriculum" is the procedure advocated by Arredondo and

Marzano (1986, p. 30).

Both process and product are incorporated

into Marzano's synthesis of the two teaching approaches, resulting
in more effective teaching of critical thinking skills.
Evaluation of critical thinking skills following instruction
and practice is another major issue over which experts in the field
continue to debate.

The solution to this problem is essay writing;

one important advantage of writing is that it
teaching thinking" and

is

"a means

for

"yields a tangible product that can be

evaluated" (Marzano, 1984, p. 12; Nickerson, 1984a, p. 33).
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Detractors of Critical Thinking l?rograms
Despite the fact that critical thinking has been advocated
since ancient

times by such great philosophers as Socrates and

l?lato; later by Locke, Milton, and Tolstoy; and more recently- by
l?iaget,

Taba, Hunter,

detractors.

and Bloom, critical thinking does have its

The major representative of these detractors in the

1980s is Mortimer J. Adler.

Adler (1986) argues that critical

thinking programs won't work; he passes critical thinking off as a
twentieth-century "buzzword,"
Adler is vulnerable
critical thinking programs,

to criticism in that he "mislabels"
uses "vague terminology," and has a

"narrow and negative conception of instruction" (Beyer, 1986,
p. 23).

In defense of critical thinking programs, Sternberg (1986)

answers Adler by pointing out

that "the optimal thinking skills

program involves a combination of a separate course and 'infusion •
into regular classroom activities" (p. 19) and that the best of
these programs are "based on theories of the mind and theories of
instruction."

(p. 19)

Sternberg lists a number of common elements found in "good"
critical thinking programs.

Among these are teaching for transfer

through a wide range of subject matter which is both abstract and
concrete and which exemplifies both academic and everyday problems;
teaching through "multiple vehicles of instruction"; instruction
which is "relevant" to students' lives and "appropriate for

the

students to whom it is administered"; relatively long exposure to
critical thinking programs; and teachers who

themselves model

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

40

critical thinking skills (Sternberg, 1986, p. 19).
Definition of the Adult Student
For the purposes of the present study, an "adult student" is
defined as any person who has attained the age of sixteen, lacks
sufficient mastery of basic educational skills to enable him to
function effectively in society or does not have a certification of
graduation from a secondary school or an equivalent level of
education, is not currently required to be enrolled in schools, and
is enrolled in a program of instruction. below the college level
(Adult Education Act, Public Law 91-230, Sec. 303).
Characteti">tics of Adult Education Students
Fifty-seven million adults in the United States today are
educationally deficient.
(1981)

These adults have been divided by Eyester

into four distinct groups.

learners who are close
personally secure,

Group I is composed of fast

to mastery.

They are economically and

but lack a high school diploma.

Group II is

composed of individuals possessing a low or low-average IQ.
require personal attention.
ers.

They

Group III is composed of slow learn-

They are typically deprived, seasonal workers, and often have

physical disabilities.

These individuals tend to be difficult to

recruit; a "knock on their door" approach is most effective.
IV is composed of the stationary poor.

fatalistic,

and often suicidal.

These

Group

individuals are

They do not see problems as

informational needs and, even if they believe in an education, have
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no energy for learning.

They are unemployable, and, in many cases,

must be taught in their own homes.

In order to reach them, one must

solve their problems; only then will they learn to read and write.
Advertising is effective in attracting only individuals in
groups I and II (Table 4),

These students generally enroll in adult

education programs in order to prepare for the General Educational
Development (GED) test (American Council on Education, 1979), and
then follow up by taking core classes toward their high school
diplomas.

Students in groups III and IV (Table 5) can best be

reached through peer or parent modeling; volunteers and respected
"others" can recruit them by taking problem-solving literature to
their homes.

Educationally deprived adults in groups III and IV are

the types of students who enroll in Adult Basic Education (ABE)
classes designed for those whose skills are below the eighth-grade
level.

ABE students are worth the time and expense involved in

recruiting and educating them; it is not only they who benefit, but
also their children (Eyester, 1981).
Population characteristics of the four groups of educationally
deficient adults are adapted from Eyester (1981).

An examination of

groups I and II presented in Table 4 and groups III and IV presented
in Table 5 shows that educationally deficient adults exhibit a
variety of problems which must be considered by adult education
teachers and a common need for critical thinking and problem solving
skills.

The goals of teachers of adults must include not only the

educational development of students for their own personal benefit,
but also the encouragement of interest in and commitment to partie!-
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Table 4
Population Characteristics of Educationally Deficient Adults
Enrolled in General Educational Deve!lopment Programs

Index of Need

Group I

Group I I

Priority of Need

Low

(Secure life styles)

High
(Time adjustments needed)

Amount of Motivation

Very High

High

Desire for
Acceptance from

Employers and Social
and Community Groups

Employers and Political
and Social Groups

Motivated by the
Desire for
Need Level (in
Maslow's Hierarchy)
Dimensions of
Maturation (Overstreet)

Job Improvement
Se 1 f-Ac tualizat ion

Esteem
Autonomy
Activity
Objectivity
Enlightenment
Large Abilities
Many Responsibilities
Broad Interests
Altruism
Self-Acceptance

,.
N
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Table 4--Continued

IndelC of Need

Group I

Group II

Home Environment

Excellent
Highly Stable
Very Stimulating

Reasonable
Stable
Stimulating

Mobility

Mobile
Able to organize
themselves

Intellectual and
Emotional Progression
in Instruction

Time restrictions; need
variable program time
From the unknown, complelC
and abstract to the possible
and specific; very active as
as information-seekers

Literacy

Highly Literate
Very close to mastery
View education as the
key to success

Moderately Literate
Close to mastery
Value education highly

Phys leal and Mental
Health Conditions

Excellent Health
Well-fed
Defects corrected;
little screening needed
Few disabilities

Good Health i f no crisis
Often indigent
Screening in disabilities
and deficiencies needed
Some disabilities

Learning Space

Traditional classes
and groups
Stationary environment

Private education and
small groups
Learning Center

t:;
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Table 4--Continued
Index of Need

Group I

Learning Styles

Group II
Visual and Aural
From books, print, and media
Abstract ideas and thinking
Passive involvement
Theoretically Centered
Long periods of learning
Can delay success
Form-centered learning
Preference for verbal/print
Introspective orientation
Deductive reasoning
Future orientation
Cognitive domain

Methodology

Teacher as disseminator

Communication

All media--impersonal

All media--personal

Use of Media

Entertainment and
information

Entertainment and Information, when personalized

Source:

Teacher as faeilita.tor

Adapted from Eyester, G. (1981). Population characteristies of the 57 million educationally defieient adults in the United States. Unpublished paper presented at Wayne
County Intermediate School District Workshop, Detroit.

t
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Table 5
Population Characteristics of Educationally Deficient Adults
Enrolled in Adult Basic Education Programs

Index of Need

Group IU

Group IV

Priority of Need

Higtl
(Need many support
services)

Highest
(Marginal subsistence)

Amount of Motivation

Low

Very Low to None

Desire for
Acceptance from

Parents and Peers

Parents and Religious
Groups

Motivated by the
Desire for

Personal, Intellectual,
and Vocational Development

Survival and Affection

Need Level (in Maslow's
Hierarchy)

Safety, Belongingness
and Love

Physiological (Survival)
and Safety

Dimensions of
Maturation (Overstreet)

Dependence
Passivity
Subjectivity
Ignorance
Small Abilities
Few Responsibilities
Narrow Interests
Self-Interest

o;
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Table 5--Cont inued
Index of Need

Group III

Group IV
Self-Rejection

Dimensions of Maturation
(Overstreet)
Home Environment

Poor and Threatened
Unstable; precarious
Little Stimulat.ion

Mobility

Impoverished
Unstable; day to day
Survival
Immobile

Without support
services

Real or self-imposed need
to take services to them

Intellectual and
Emotional Progression

From life experiences
to the success-relevant

From the known, simple,
and concrete to the
probable and global
Not active information-seekers

Literacy

Functionally Illiterate
Far from mastery
Difficulty in solving
problems
Value education

Illiterate
Very far from mastery
Non-reader
Do not value education

~
~
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Table 5--Cont inued

Index of Need

Group III

Group IV

Physical and Mental
Health Conditions

Poor Health
Undernour !shed
Needs support (e.g.,
food stamps) and help
with stress
High % of disabilities

Very Poor Health
Malnourished
Anxious

Learning Space

Private
Learning Center

Learning Styles

Highest % of disabilities
Private
Single-student isolation
(kitchen, work site,
field, life situations)

Aural only
From trusted others
Concrete ideas and thinking
Active involvement
Problem centered
Short periods of learning
Importance of immediate success
Content-centered learning
Preference for physical/manipulative
External orientation
Inductive reasoning
Present orientation
Affective domain

;:;

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 5--Continued
Index of Need

Group II[

Group IV

Methodology

Teacher as facilitator
and liaison person

Teacher as facilitator
of learning and problem
solving

Co11111unications

Visual and oral trusted others

Visual and oral personal

Use of !tedia
Source:

Entertainment

Adapted from Eyester. G. (1981), Population characteristics of the 57 million educationally deficient adults in the United States. Unpubliabed paper presented at 1layne
County Intermediate School District 1lorkshop, Detroit. pp. 1-12.

t

49
pating in an active way to improve society at many levels:
the family,

in the community,

within

and in the local school district.

Adults must come to recognize the many ways in which they can
make the lives of their children better,

through their personal

involvement in the schools and in the political processes by which
decisions concerning the schools are made.
Psychology of the Adult Learner
In order to aid teachers in teaching critical thinking to
adults,

must know something about the adult segment of the

population.

Factors likely to have an impact on adult learners

include the functioning of the brain, stages in adult development,
the impact of age on thinking,

the effects of environment and

motivation, and principles of andragogy.
The Functioning of the Brain
Researchers have learned that the brain is split into two
hemispheres which are connected by the corpus callosum,
cable of nerves that links the two halves.

a thick

The existence of some

lateralization of brain functions has been demonstrated by Geshwind
(1979) and others in their "split-brain" research.
Typically the left hemisphere is more adept in some types
of reasoning operations that involve the step-by-step
processing of information. And in the vast majority of
individuals, the left hemisphere also controls language,
• • • The right hemisphere typically specializes in
processing visual information, allowing you to recognize
complex patterns and drawings. Here too are centered the
aptitude for music and perception of melodies. And the
right hemisphere appears to play a somewhat larger part
than does the left hemisphere in the expression and
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so
recognition of emotion.
p. 49)

(Scarr & VanderZanden,

1984,

Research findings have led psychologists to conclude that
the right hemisphere carries out intuitive, holistic
and simultaneous operations (such as creative imagining)
and the left carries out linear, sequential, and verbal
operations (such as reading and calculations (Grady &
Luecke, 1978, p. 8).
A diagram of the hemispheres of the brain and a listing of the basic
functions performed by each are presented in Figure 4.

The lateral-

ization of function between the brain hemispheres is by no means
absolute;

information is readily passed between the hemispheres,

primarily through the corpus callosum (Scarr & VanderZanden, 1984).
"Once information enters the brain,
cooperativ~ly

both hemispheres can work

to process it" (Grady & Luecke, 1978, p. 10).

The right hemisphere of the brain, which specializes in music,
art,

drama,

the processing of visual symbols into meaning,

problem solving, has traditionally been ignored by educators.
focus

and
The

in most educational programs has been on left-brain pro-

ceasing, which is required for reading, writing, and mathematics.
Researchel:'s cite three reasons for the dominance of left-brain
functions in American education and society.

Fi'rst, they believe

that man's early survival depended on left-brain thinking;

thus,

preference was given to the development of left-brain functions.
Second, the English language has resulted in greater use of the left
hemisphere because sounds are represented in writing.
cultures,

such as that of Japan,

In some other

the emphasis on left-brain

functions does not occur, because the written language is based on
symbols which represent ideas rather than sounds.

Third, techno-
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Right Hemispheric
Functions
Art
Mt-dia
Mt'ditation

Ldt Hemispheric
Functions
Rt'<tding
Writing
(:.tlrulating

Visual

Modal Descriptors

Verbal
Analy1ic

Rational
Proposilional
Explici1
Logical
Figure 4:
Source:

Modal Descriptors

Area
Corpus
(:allwmm

Lint>ar
Sequt>nlial

Simultant>ous

Holistk
Visual·spatial
SynthNir
MetaphoriC"
Appositicmal
Tarit
Intuit in•

An Outline of the Brain (Grady & Luecke, 1978).
Grady, M. P., & Luecke, E. A. ( 19 78). Education and the
brain. In Phi Delta Kappa fastback No. 108, Bloomington,
IN: Phi Delta Kappa Educational Foundation, p. 9.
Used with permission of Derek L. Burleson, editor, Special
Publications, Phi Delta Kappa, 3-8-88.
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logical advancement has l:'esulted in increasing emphasis on the
linear-sequence mode of the left bl:'ain,

because so much of this

advancement is based on mathematics and science.
There is every reason to believe that without intervention by
educators, left-brain dominance will continue in American society.
Contributing to this trend in the United States are the "back-tobasics'" movement in education and the emphasis on continued technological advancement,

Educators committed to teaching critical

thinking skills and problem solving techniques oppose this trend.
Critical thinking and problem solving, in contrast to many skills
which can be taught through memorization and rote learning, incorporate many right-brain functions,
and synthesis.

such as intuition, creativity,

Results of "split-braia" research can and should be

used in developing a rationale for employing holistic methods, such
as the open classroom, exploration and inquiry in small groups, and
the use of multimedia materials.

Both brain hemispheres should be

trained to work together; this would remedy the present emphasis and
dependence on just one--the left hemisphere.
Given the dominance of left-brain processing in American
education and society, the acquisition of critical thinking skills
is especially difficult for adults, who have been "programmed" in
their educational and occupational experiences to concentrate
left-brain functions.

Adults can acquire critical thinking skills;

however, teachers of adults must recognize that their students need
strong support and many opportunities to practice these skills.
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Developmental Stases in Adulthood
Adults have been shown to experience fairly predictable stages
of growth and development, stimulated in part by change.
stage of development, adults must accomplish a specific task.

At each
These

tasks, identified by Rogers-McCoy (1977), are outlined in Table 6.
The life cycle tasks associated with every stage of adult developTable 6
Adult Life Cycle Tasks
Developmental
Stages

Ages

Leaving Home

18-22

1.
2.
3.
4.
5.
6.
7.
8.
9.

Break psychological ties.
Choose careers.
Enter work.
Handle peer relationships.
Manage home.
Mange time.
Adjust to life on own.
Problem solve.
Manage stress accompanying change.

Becoming an Adult

23-28

1.
2.

Select mate.
Settle in work, begin career
ladder.
Parent.
Become involved in community.
Consume wisely.
Homeown.
Socially interact.
Achieve autonomy.
Problem solve.
Manage stress accompanying change.

Life
Tasks

3.
4.
5.
6.
7.
8.
9.
10.
Catch - 30

29-34

1.
2.

3.
4.
5.
6.
7.

Search for personal values.
Reappraise relationships.
Progress in career.
Accept growing children.
Put down roots, achieve
"permanent" home.
Problem solve.
Manage stress accompanying change.
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Table 6--Continued
Developmental
Stages
Midlife
Reexamination

Life
Tasks

Ages

35-43

1.
2.
3.
4.

s.

6.

7.
8.
9.
Restablization

44-55

Search for meaning.
Reassess marriage.
Reexamine work.
Relate to teenage children.
Relate to aging parents.
Reassess personal priorities and
values.
Adjust to single life.
Problem solve.
Manage stress accompanying change.

11.

Adjust to realities of liork.
Launch children.
Adjust to empty nest.
Become more deeply involved in
social life.
Participate actively in community
concerns.
Handle increased demands of older
parents.
Manage leisure time,
Manage budget to support collegeage children and ailing parents.
Adjust to single state.
Problem solve.
Manage stress accompanying change.

Preparation for
Retirement

56-64

1.
2.
3.
4.
5.
6.
7.
8.

Adjust to health problems.
Deepen personal relations.
Prepare for retirement.
Expand a11ocational interests.
Finance new leisure
Adjust to loss of mate.
Problem sallie.
Manage stress accompanying change.

Retirement

65+

1.
2.
3.

Disengage from paid work.
Reassess finances.
Be concerned with personal health
care.
Search for new achievement
outlets.
Manage leisure time.
Adjust to more constant marriage
companion.

1.
2.
3.
4.

5.
6.

7.
8.
9.
10.

4.
5.
6.
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Table 6--Continued
Developmental
Stages

Life
Tasks

Ages
7.
8,
9.
10.
11.

Source:

Search for meaning.
Adjust to single state.
Be reconciled to death.
Problem solve.
Manage stress accompanying change.

Rogers-McCoy, V.
(1977).
Untitled unpublished manuscript.
Lawrence:
University of Kansas, Division of
Continuing Education, Adult Life Resource Center, pp. 1-2.

-ment include problem solving.

In another model

for

develop-

mental stages in adulthood, "problem finding" is identified br Arlin
as a stage of adult growth which begins at age nineteen (Chall &
Mirsky, 1978),
Teachers of adults must take into account not only the stage(s)
of development their students are ex:periencing, but also the special
characteristics of adults !lhich may cause them to behave differently
than children in the classroom.
rigid in their thinking,
objectives,

Adult learners are likely to be

impatient in their pursuit of learning

and less !lilling to adopt new ways.

They require a

longer time to perform learning tasks and more and better light for
study than do children.

Returning to school is a major decision for

adults because they have compelling responsibilities which compete
with education for their time.
from difficulty
deprived of

Adults suffer more than children

in remembering isolated facts and from being

success.

A major asset of adults is their greater

ex:perience in living.

Older adults also have restricted capability
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for adjustment to external temperature changes and distractions
(Rosenthal, n. d.),
Adult students from low-income backgrounds tend to be authoritarian in their family patterns and methods of disciplining children, and prone to action rather than contemplation in the handling
of disagreement.
occupations.

Low-income adults are usually employed in physical

They are more inclined to be personal and concrete

rather than impersonal and abstract
lo~o~-income

adult

in their thinking.

Many

students are anti-intellectual; school may be

considered unimportant as a means of bettering oneself.

These

adults are likely to adopt attitudes of resignation, fatalism, and
apathy,

and tend to be provincial and locally oriented ill their

attitudes and opinions (Consumer Education for Families with Limited
Income, 1971),

Characteristics of low-income adult students must be

considered by educators planning to work

~o~ith

them.

The Effects of Age on Thinking
In the past, psychologists believed that adults experienced an
inevitable decline in intelligence and memory as they aged.

Recent

studies have provided much evidence contradicting this belief.
Findings indicate that the reason people do not score as high on
intelligence tests in middle age as they did when they
is that their reaction time has
gence tests measure speed,
gence,

slo~o~ed;

~o~ere

younger

since some parts of intelli-

rather than other aspects of intelli-

older adults are penalized (Scarr & VanderZanden,

1934).

Psychologists have shown that
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for the most part, the ability to comprehend new material
improves with the years. This is particularly true if a
person has had higher education, lives in a stimulating
environment, and works in an intellectually demanding
career (Scarr & VanderZanden, 1984, p. 400).
Allowing for slower reaction time,

psychologists have found that

"vocabulary increases with age, and people iD. their 70s and 80s show
no significant decline in comprehension" (Meer,

1986, p. 63).

Although intellectual performance declines somewhat in old age,
Botwinick (1978), found,
the decline is not great until very late in life.
Moreover, individual differences are substantial at all
ages, and they become greater with advancing age (Scarr &
VanderZanden, 1984, p. 400).
By using individualized training, mnemonics, and metaphor, seniors
are able to continue learning despite the aging process (Meer,
1986).
Like intellectual development, memory is an area of cognitive
functioning which may be affected by aging.

The research of

Botwinick (1978) yielded evidence showing that
memory loss is not inevitable. Rather, some memory loss
is found in an increasing proportion of older people with
each advance in chronological age. This means that some
elderly individuals retain a sound memory regardless of
age (Scarr & VanderZanden, 1984, p. 400).
Other studies have caused psychologists to conclude that long-term
memory of familiar things decreases very little, if at all (Meer,
1986, p. 62).
Neither 1ntellec tual decline nor memory loss are uni versa!
obstacles to learning in adults, regardless of age.
"continue to be alert,

Many people

productive, and inventive throughout their

lives" (Scarr & VanderZanden, 1984, p. 401).

A number of elderly
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people, such as Michelangelo, Elizabeth Cady Stanton, Leo Tolstoy,
Artur Rubenstein, Eleanor Roosevelt,

and Winston Churchill,

have

done some of their best work after age sixty (Felsenthal, 1986;
Scarr & VanderZanden,

1984).

Others,

including Agatha Christie,

Konrad Adenauer, Pablo Casals, and Pablo Picasso, have made major
contributions when they were well into their 90s (Felsenthal, 1986;
Meer, 1986).
In the future, a graving number of older adults are likely to
take advantage of adult education programs as the period of retirement

lengthens.

In 1984,

the life expectancy for adults aged

sixty-five was eighty-four for women and seventy-nine for men.
Despite increased life expectancies and a 1978 federal law prohibiting most mandatory retirement before age seventy,
the trend toward early retirement has continued. Fewer
than 12.5 percent of workers in the United States currently remain in the labor force once they reach the age
of sixty-five. The proportion has dropped steadily since
1950, when 26.7 percent of the elderly stayed at work
(Scarr & VanderZanden, 1984, p. 407).
Given the numbers of retired older persons and their need for
intellectual stimulation as a means to prevent loss of intelligence
and memory capabilities, some provision must be made for !:lrograms
that will attract the elderly.

Colleges are unlikely to create new

courses or promote existing programs for the elderly because they
offer their classes to seniors at no cost and, therefore, do not
make a profit from these students.

Adult education programs

bridge this gap; not only are they closer to home for most seniors,
but they are also well equipped to provide classes specifically for
the elderly and, thus, to promote continued, life-long learning.
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The Role of the Environment
During the first few days of life, a baby's first caretakers
are health care professionals.
the mother,
cess.

father,

Once an infant leaves the hospital,

and extended family begin the nurturing pro-

At approximately age five,

school, church, and community

participate in educating and socializing young people.

In adult-

hood, the world of work and participation in government become new
dimensions in which to learn.
our learning" (Bush,

"What we become is the product of all

1974, p. 6).

Each individual continually

adjusts his perception of himself in accordance with the .changing
images which he receives over a period of time regarding the nature
of the wor U around him.
Our bra ins are 11 terally shaped by our natural and
man-made environments. We are not only what we eat, but
what we see and hear, the physical and emotional world in
which we live (Restak, 1979, p. 117).
"The quality of people determines the quality of life; but the
quality of education determines the quality of people" (Bush, 1974,
p. 8);

for

students'

this reason,

educators must be ever mindful of the

internal and external worlds when planning educational

programs.
Motivation in Adults
Adults are motivated to seek out learning experiences in order
to cope with changes in their lives, such as marriage, divorce, a
new job, or the death of a loved one.

The more change they encoun-

ter, the more likely they are to pursue education.

Learning, for
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most adults, is a means to an end, rather than an end in itself.
Ninety percent of all adults participating in educational programs
"have use for the knowledge or skill being sought" (Zemke &: Zemke,

1981, p. 45).
Theories of Motivation
One approach to motivation is drive-reinforcement theory, which
is consistent with the practices espoused by Skinner (1974).
Skinner advocated the use of rewards as a means for increasing the
probability that desired behavior would occur.

Rewards might be

administered according to a variety of reinforcement schedules.
Proponents of drive-reinforcement theory assert that behavior
results from rational choices which are based on the perception of
potential outcomes.

The educational outcome sought by most adults

is the acquisition of skills which have immediate application in
enabling them to cope with their personal problems.
One of the most popular approaches to identifying and arranging
human motives in a systematic fashion is the hierarchy of needs
proposed by Maslow (1970).

In Maslow's hierarchy,

five sets of

human needs are classified in terms of three broad levels and
arranged in rank order from the lowest, most imperative needs to the
highest, least imperative needs.
Maslow maintains that satisfied needs do not motivate.
Consequently, individuals proceed through the hierarchy in
a sequential manner.
As they satisfy one set of needs,
the next higher set is activated and comes to occupy the
focus of their attention (Scarr & VanderZanden, 1984).
An outline of Maslow's hierarchy of needs is presented in table 7.
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Table 7

Maslow's Hierarchy of Needs
Need Level

Need Set

Components

Origin

SelfActualization

SelfActualization

to fulfill one's
unique potential

Growth

Psychological

Self-Esteem

to achieve, be

Deficiency

competent, gain
approval and
recognition
Psychological

Belongingness
and Love

to affiliate with
others through
friendship, marriage,
and family; to be
accepted and belong

Deficiency

Need Level

Need Set

Components

Origin

Fundamental

Safety

to feel secure,
safe, and out of
danger; to acquire
stability, structure,
order, law, and
limits; to be free
from fear and anxiety

Deficiency

Fundamental

Physiological

to satisfy hunger,

Deficiency

thirst, and sex
ddves; to sleep
when tired; to be
protected from the
elements

Source:

Maslow, A. (1970). Motivation and personality (2nd ed.).
New York: Harper and Row, pp. 35-47.

One can surmise that most people who pursue an education in adulthood are attempting to meet a fundamental need for economic survival
or safety by learning skills which will enable them to succeed in
their present jobs or

to obtain better

jobs.

Self-esteem and
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personal growth are at best secondary motivators for these adults.
Some adults pursue an education as a means for satisfying
psychological needs.

Their reasons for learning are varied; their

concerns may be social, political,

religious,

or cultural.

Some

students desire to meet new people, thereby establishing a sense of
belonging.

Others seek to understand community problems and to work

toward solutions to these problems.

To become a better informed

citizen is another reason for an adult

to return to school.

Frequently, adults return to education in order
church,

to serve their

to sing in the choir, or to further their own spiritual

well-being.

The desire for knowledge about one • s own culture or the

cultures of others may serve as the reason for attending classes.
Personal fulfillment is often cited by students as sufficient reason
to further their education.
or out of curiosity.

Students may come out of sheer boredom,

Whatever the reason,

considerable faith for an adult to enter

"it takes an act of
re-enter the institu-

tiona! environment and to risk exposing deficiencies"

(Burnham,

1982, p. 22).
Motivation Inhibitors
Many barriers

to adult

education exist;

these may prevent

adults from learning and from succeeding in life by reducing or
eliminating their motivation to learn.

A number of obstacles which

inhibit the education of adults (Cross & Valley,

1975;

~

Education, for families with Limited Income, 1971) are identified on
Table 8.

The obstacles to learning cited in Table 8 must be
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Table 8
Barriers to Learning
All Adults
Costs (tuition, books, learning
materials, child care,
transportation, etc.)

Low-Income Adults
Lack of language skills
Need for immediate gratification

Insufficient time
Dislike for full-time school

Short attention span

Home responsibilities

Lack of time and energy for
participation

Job responsibilities
Amount of time required to
complete program
Fear that one is too old to

Interference from past
experiences due to
different cultural patterns
where values and attitudes
differ from those of
the teacher

Scheduling of courses at times
when attendance is
impossible

Great difficulty in reading

Lack of information about places
and people offering desired
programs

Problems with children

Inconsistent attendance

Problems with transportation
Strict attendance requirements
Low grades in past; lack of
self-confidence

Lack of appropriate clothing (or
what students believe to be
a~propriate clothing)

Unavailability of desired courses
No child care
Excess! ve red tape in enrollment
Insufficient energy and stamina
Dislike for studylng
No transportation
No place to study or practice
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Table a--Continued
Low-Income Adults

All Adults
Failure to meet entrance
requirements
Negative attitude toward school,
classrooms
No possibility of credit toward a
degree
Lack of direction or goal
Reluctance to seem too ambitious
Opposition from friends or family

reduced, both in number and severity, if adults who could benefit
from continued education are to be encouraged to participate,

In

order to overcome these barriers, changes must be made--not only in
the provision of funding and support services,

but also in the

defeatist attitudes of those who most need adult education programs.
Principles of Andragogy
"Andragogy," a term coined by Malcolm Knowles (1980), is the
art and science of helping adults learn.

Researchers in the field

of andragogy have shown that most adult

learners are:

self-

directed, rich in experience, concerned with theit: own development,
problem-focused, and interested in immediate application (Knowles,
1980).

Compat:lsons between pedagogy,

the art of teaching young

people, and andragogy are presented in Table 9.
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Table 9
A Comparison of the Assumptions and Designs
of Pedagogy and Andragogy
Pedagogy

Andragogy

Self-Concept

Dependency

Increasing selfdirection

Experience

Of little worth

Learners are a rich
resource for learning

Readiness

Biological development, social
pressure

Developmental tasks of
social roles

Time Perspective

Postponed application

Immediacy of application

Orientation to
Learning

Subject centered

Problem centered

Teacher

Omniscient;
omnipotent

Reduced power; can be
challenged

Student

Learning in prescribed fashion
is the major occupation

Learning is secondary
to other occupations

Climate

Authority-oriented,
formal, competitive

Mutuality, respectful,
collaborative,
informal

Planning

By teacher

Mechanism for mutual
planning

Diagnosis of Needs

By teacher

Mutual self-diagnosis

Formulation of
Objectives

By teacher

Mutual negotiation

Design

Logic of subject
matter, content
units

Sequenced in terms of
readiness, problem
units

Comparison
Assumptions;

Design Elements:
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Table 9--Continued
Comparison

Pedagogy

Andragogy

Activities

Transmittal
techniques

Experiential (inquiry)
techniques

Evaluation

By teacher

Mutual re-diagnosis of
needs, mutual measurement of program

Teaching Critical Thinking Skills
How to Teach Critical Thinking
Critical thinking is taught by reading and writing about and
discussing problems found in everyday life.
to question public statements,
Petrosky, 1983, p, 5).

"To think critically is

beliefs, and definitions" (Moss &

Teaching strategies should focus on dialogue

concerning issues related to students' lives and "problems that have
meaning for them" (Johnsoo., 1984, p. 7).
The teaching of critical thinking from both group and individual perspectives is recommended frequently in the literature.
The process of group interaction is helpful in that issues can be
clarified and the quality of decision making improved through the
sharing of ideas and resources.

In fact, one's "neighbor may be a

greatly undervalued educational resource" (Edwards & Marland, 1984,
p. 67).

Having interacted with the group, each individual is prepared
to make an independent, personal decision on an issue and to explain
his rationale in an essay.

In this way, problem solving becomes
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highly personal,

and the student

takes

responsibility

for

his

decision.
Problem solving is enhanced by creativity, which is a combination of abilities and traits (Perkins, 1981),

Five outstanding

components of creativity are:
First, , , • above-average intelligence is essential.
Second, a problem-finding approach to tasks and a reluctance to accept quick and ready answers underlies creative
thought.
Third, creative people place a high value on
originality and are imbued with a strong work ethic.
Fourth, creative individuals believe both in their own
capabilities and in the possibility of attaining new
outcomes. And fifth, creative people attack problems in
effective ways. (Scarr and VanderZanden, 1984, p. 260)
Lateral thinking, the creative aspect of perception, can be taught
using CORT, a program developed by Edward de Bono (1984).
teaches

two distinct aspects of perception:

Breadth

"CORT

breadth and change.

that w-e look more widely, more deeply • • • change

means that w-e try to see something in a different w-ay" (de Bono,
1984, p. 17).
Personal values play a major role in the evaluation w-hich
occurs at the decision-making stage of the problem solving model,
for it is at this stage that the individual must make a personal
decision to act.

Barry Beyer emphasizes Dewey's claim that "think-

ing is more than a cognitive affair.

The reason for this lies in

the interdependence between cognitive and affective development"
(Hartman, 1987, p. 2).

One's beliefs and feelings,

identified and

clarified through a process of self-analysis, are used as the basis
for determining what one w-ill ultimately do (Baldwin, 1984; Cortes &
Richardson, 1983).
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Individuals who are effective critical thinkers exhibit a
number of behaviors which give evidence of the affective components
of thinking; Costa (1987) identified these behaviors in a pcioritized list.

They include persistence; decreasing impulsivity;

flexibility in examining alternatives; listening to others with
understanding and empathy; checking for accuracy and precision in
one's own work; asking questions and posing problems;

drawing on

past knowledge and applying i t to new situations; providing evidence
and rationale supporting one's position; clarifying and elaborating
one's point of view;
creativity,

using all of one 1 s senses;

demonstrating

ingenuity, originality, and insightfulness; exhibiting

wonderment, inquisitiveness, curiosity, and enjoyment of the problem
solving process; and behaving compassionately.
thinking can,

Teachers of critical

through observation of their students in the cate-

gories listed by Costa,

evaluate the extent

to which they are

effectively using thinking skills.
Available Critical Thinking Programs
Five major programs were cited throughout the literature on
critical thinking.

These are:

(1) Chicago Mastery Learning,

(2)

Instrumental Enrichment, (3) Philosophy for Children, (4) Odyssey,
and (5) Cognitive Research Trust (CORT).

Major characteristics of

these programs are presented in Table 10 on page 70.
Chicago Mastery Learning
Chicago Mastery Learning (Jones, 1982) was developed for grades

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

59
five through eight.
range of ability
struction.
learn well;

This program was designed to encompass a wide
levels and to employ the method of group in-

Jones's philosophy is that every student can lear:a, and
ther:efol:'e,

"how to learn" is emphasized thl:'ough the

dir:ect teaching of skills.

Chicago Mastery Learnin.g is appropriate

for all curriculum content areas;

however,

proponents of this

program believe it is best taught in reading classes.
The advantages of the Chicago Mastery Learning program include
its application to real-life situations and its effectiveness in
teaching young people with a wide t:'ange of ability levels.

This

program can be used across all contE:!nt areas and requires little
teacher trai:1ing.

A major difficulty with the program is the fact

that it is less clearly based on psychological theory than other
programs available (Sternberg, 1984),
Instrumental Enrichment
The Instr:umental Enrichment program,
Feuerstein (1980),

or I. E., was created by

This program is based upon the assumptions that

intelligence is modifiable and that cognitive development requires
intervention at all levels of learning, from the elementary grades
through high school.

I.E. is a program designed for: low-ability

students; it focuses on the direct teaching of critical thinking
through the use of writing.
are;

classification,

Skills taught using Feuerstein's model

comparison and contrast,

inductive and

deductive reasoning, and synthesis of ideas.
The superiority of the I.E. program has been demonstrated in
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tests conducted abroad, in a variety of cultures and with many age
groups.

I.E. is available commercially, and has been shown to raise

students' critical thinking test scores.

Two problems with the

program include its failure to prepare students to transfer their
critical thinking skills to the "real world

11

and the need for

teacher training (Sternberg, 1984).
Philosophy for Children
The Philosophy for: Children program (Lipman,

1984) is a

collection of stories which are read and discussed by students of
average ability levels in grades five through eight.

Lipman's

program is content-free, and emphasis is placed on the direct
teaching of thinking skills.

These skills include classification,

concepts and generalizations, cause and effect, analogy, and problem
solving.
The advantages of the Philosophy for Children program outweigh
the drawbacks.
and motivating.

First, the stories in the collection are attractive
Second,

skills learned in the program have been

shown to raise students' critical thinking test scores.

Third, the

skills can be applied to all content areas and to everyday living.
Fourth, the pE:ogram is available commercially.
Two disadvantages of the program were identified by Sternberg
(1984).

First,

students with low ability levels have difficulty

with program materials.

Many of these are inner-city youth, who

cannot identify with the values and problems of young people of
higher social classes which are used as examples in the stories.
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Second,

the special climate of open inquiry which must be estab-

lished in teaching Lipman's program presents a problem for many
teachers.

FeW" teachers have had training in critical thinking or

inquiry techniques,
behavior.

and fewer still are willing to change their

In an inquiry approach,

mutual learners;

teacher and students become

the teacher acts as a guide or resource for

learning, rather than as the purveyor of knowledge who imposes his
choice of important facts and concepts upon students (Sternberg,
1984).

The Odyssey program, developed by Perkins (1981) after he
participated in Venezuela's Project Intelligence, holds great
promise for

teaching critical thinking through argumentation.

Because the program is new, however,
evaluated.

it has not been extensively

One problem with the Odyssey program which has already

been reported is the lack of "transfer," that is, the skills learned
in the program do not carry over into content areas or everyday life
(Brandt, 1986a).
Perkins's work on decision making has been incorporated into
programs developed by Marzano (1984).

Marzano's (1984) Mid-Conti-

nent Regional Education Lab (McREL) model has been field tested by
teachers in Walla Walla, Washington; this research was guided by
Daisy Arrendondo (Arredondo & Marzano, 1986), who was trained by
Marzano.

Because of the McREL model's "strong conceptual framework,

practical approach,

and flexibility" (Brandt,

1986b, p. 3), ASCD
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(the Association for Supervision and Curriculum. Development) decided
to publish it in the form of training materials under the title
Dimensions of Thinking (Brandt,

1986b),

released in the

Any professional interested in

fall of 1987,

This publication was

critical thinking will want to stay apprised of the results of the
testing of the McREL model to locate any materials by Perkins which
may be offered in the future.
Cognitive Research Trust
The CORT program was developed for the direct teaching of
thinking to students of all ability levels between the ages of eight
and twenty-two (de Bono, 1984),

The main thrust of the CORT program

is to develop "lateral thinking" through a series of e:<ercises which
are completed individually and then discussed and debated,

Methods

used in the CORT program include Plus, Minus, and Interesting (PMI);
Alternatives,
Factors (CAF).

Possibilities,

others like them,
ments.

and Choices (APC); and Consider All

Students are taught to use these techniques, and
to identify weaknesses in other people's argu-

Analysis and problem solving are brought about in a creative

way; students are led to think in a different way than they normally
would in considering problems.
The CORT program is strong because it is appropriate for
students of varying cultures, ages,

and ability levels; employs

real-life skills;

motivates students; and requires only a little

teacher training.

The primary weakness of the program is testing;

evaluative methods whereby behavior can be better measured by
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observation need to be developed.
Evaluation of Existing Programs As They
Relate to the Adult Learner
Characteristics of the major critical thinking programs are
outlined in Table 10.

Each of the major critical thinking programs

has advantages and disadvantages,
particular situation.

and each has merit for

some

Some common pitfalls of critical thinking

programs include moving too fast,

doing too much,

expecting too

much, taking the short view, neglecting evaluation, neglecting the
home environment, becoming satisfied, waiting for something better,
neglecting traditional course material,
failures (Chance,

1986),

and giving in to early

Teachers using any of

the available

programs must be cognizant of these dangers and avoid them.
A quick and easy method

for evaluating critical thinking

programs has been devised by David Perkins (Brandt,

1987), who

identifies six criteria for judging program effectiveness.
criteria are:
motivation,

These

(1) theory which has been tested and implemented; (2)

through looking at human foibles;

(3) realization, or

direct teaching of skills; (4) internalization, or passing signal
control to the learner;

( 5) automatization,

which results from

ample, easy practice; and (6) transfer of learning to applications
outside the classroom.

While these criteria are useful, they are by

no means exhaustive;

standards may differ depending upon one's

philosophy of critical thinking (Brandt, 1987),
the

An evaluation of

five major critical thinking programs according to David

Perkins's criteria is presented in Table 11.
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Table 10
Cttaracteristlcs of Critical Thinking Skills Programs

Program
and

Designer

Approach

Methodology

Chicago
Mastery
Learning

All can
learn well;
grades 5 8; wide
ability
level

Direct

(Beau

Fly

teaching of
methods for

Skills to
be Developed

Critic

Fact/Opinion
Compare/
Contrast

Robert
Sternberg

Classification

Robert
Sternberg

Jones)

Ins truetiona!
Enrichment
(Reuven

Intelliis modifiable; low
ability;
all ages

Feuer-

and

stein)

Cultures

Philosophy for
Children

Grades 5 3; average
ability;

all content

Direct
teaching;
writing

Direct
teaching;

verbal
discussion

(David
Perkins)
Coguitive
Research
Trust

Robert
Sternberg

Classification

Mind development over
content

Argumentat ion;
Challenges

Creativity

Ron S.
Brandt

All ability
levels and
content
areas; ages

Direct
teaching;
discussion;
exercises
(PMI, APC,
and CAF);
interaction

Lateral Thinking
Creativity
Problem Solving

Edward
de Bono

8 - 22

(Edward
de Bono)

Concepts
Generalizations
Cause/Effect
Inference
Analogy
Proble.m Solving

(Matthew

Lipman)
Odyssey

Compare/
Contrast
Induction/
Deduction
Synthesis
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Table 11
Evaluation of Five Available Critical Thinking Programs
According to Perkin's Criteria
Chicago
Maatery
Learning

Criterion

Instrumental
Enrichment

THEORY
(which has
been tested
and implemented)

+

MOriVATION
(through
looking at
human foibles)

+

Philosophy
for
Children

Odyssey

CORT

REALIZATI,)\l
(direct te;lching of skills)
INTERNALIZATION
(passing signal
control to the
learner)

+

AUTOMATIZATION
(which results
from ample,
easy practice)

TRANSFER
(of learnio.g to
applications
outside the
classroom)
~·

+ Program exhibits the criteria
-

Source:

+

Program does not exhibit the criteria
No information available on criteria
questionable that program exhibits criteria
Brandt, R.
(1987), An untitled address delivered at the
3rd National Thinking Skills Conference, Cincinnati.
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If one considers the educational needs of the adult learner, it
is apparent that some programs are more appropriate than others.
While the Instrumental Enrichment and Cognitive Research Trust
programs are appropriate fot' teaching critical thinking to adults,
both have several drawbacks which make them impractical for use in
the present study.

The majot' diffieulty with both I.E. and CORT is

time; these ptograms require a two- to three-year time span, with
three to five sessions per week.

Sueh a time frame is not available

in working with adult education students in Maeomb County programs.
The other drawbacks associated with each of these programs--the need
for teacher training and improved testing ptoeedures--can be
overcome through in-service training and test development, although
these solut tons would be both time-consuming and costly.
The Chicago Mastery Learning and Philosophy for Children
programs would not be suitable for adults, in that they were
developed specifically for children.

Odyssey appears to have great

potential for teaching critical thinking skills,
program in the United States.

but is a new

Its forerunner, developed in Vene-

zuela, has been successfully field tested; Odyssey itself, however,
has a major weakness--students are unable to transfer learning to
applications outside the classroom.
The combination of the best elements of a variety of successful
programs may provide the ideal format for teaching critical thinking
to adults.

This format was employed in the present study.
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Evaluation of Critical Thinking Skills
Purposes of Testing
The recent move in education toward reform and accountability
has resulted in an emphasis on evaluation.
the

increase"

(Honey,

1985,

p. 4);

In fact, "testing is on

appropriate evaluation of

programs is one of the criteria used by agencies
educational grants.

in awarding

Demands for evaluation have caused school

personnel to employ standardized testing.

Such tests often contain

questions about facts and concepts which have not yet been taught to
studenr.s; consequently, students' scores are low, and the community
protests.

In order to avoid criticism, teachers may begin to teach

toward the standardized test; this--to some--is outright cheating.
One must always question the purposes for which standardized
testing is used,

When testing is employed only to aid administra-

tors in the evaluation of teachers or to compare school districts to
one another, it is being misused.

There are a number of legitimate

purposes for which standardized tests may be administered; among
these are ( 1) to evaluate student progress, (2) to provide diagnostic information for instructional purposes,

(3) to inform student

grouping and placement decisions, (4) to identify goals for emphasis, (5) to evaluate instructional programs, (6) to provide information for planning, and (7) to provide accountability for school
board and community (Honey, 1985).

One must always remember when

using standardized tests that the results of any test should be
used only for the purposes for which it was intended.
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Standardized Tests for Critical Thinking
Thirteen tests of critical thinking are cited in the literature
effective

tools for the measurement of these skills.

instruments (cited in Table 12) are:
Inventory (WAS!),

(2)

These

(1) Whirnbley Analytical Skills

California Achievement Test (CAT),

(3)

Scholastic Aptitude Test (SAT), (4) Cornell Critical Thinking Test,
Forms Y and Z,

(5) New Jersey Test of Reasoning,

College Basic Skills Placement Test,
Thinking,
( CTBS),

Fot'ms A and B,
(9)

(6) New Jersey

(7) Watson-Glaser Critical

(3) Comprehenshe Test of Basic Skills

Aschner-Gallagher Verbal Interaction Analysis,

( 10)

National Assessment of Educational Progress (Reading & Literature),
(11) Ross Test of Higher Cognitive Processes, (12) The Ennis-Weir
Critical Thinking Essay Test, (13) Cognitive Abilities Test.

These

instruments were reviewed by a panel of experts; six of them were
judged to be the most valid and reliable fat' the measurement of
critical thinking (Morante & Olesky, 1984).

These tests of thinking

are also cited and described in Table 12.
Table 12
Tests of Thinking
Publication
Date

Title of Test

Author

Publisher

Ross Test of Higher
Cognitive Processes

John 'o. Ross,
M.A.
Catherine M.
Ross, M. Ed.

Academic Therapy
Publications
20 Commercial Blvd.
Novato, California
94947-6191

1976
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Table 12--Continued
Title of Test

Author

Publisher

Publication

Date
Watson-Glaser
Critical Think ins
Appraisal

Goodwin Watson
Edward M. Glaser

The Psychological
Corporation, a
subsidiary of
Harcourt, BraceJovanovi.ch, Inc.
757 Third Avenue

1980

New York, New York
10017

New Jerser Test of
Reasoning Skills

Dr. Virginia
Shipman

Institute for the
Advancement of
Philosophy for
Children, Montclair
State College
Upper Montclair,
New Jersey 07043

1983

Cornell Critical
Thinking Test

Robert H. Ennis
Jason Millman

Midwest Publications
P.O. Box 448
Pacific Grove
California 93950

1985

Thomas M. Tomko

Ennis-Weir Critical
Thinking Essay Test

Robert H. Ennis
Eric Weir

Midwest Publications
P.O. Box 448
Pacific Grove
California 93950

1985

Co~itive Abilities
Test (Multilevel
Editions)

Dr. Robert L.
Thorndike
Dr. Elizabeth
Hagen
(Columbia Univ.)

Riverside Publishing
Company
8420 Bryn Mawr Avenue
Chicago, Illinois
60631

1986

General
Type

Purpose
of Test

Abstract/
Critical
Thinking

Screening for
special programs
Assessment of
thinking skills
Evaluation of

Test
Ross

Mental
Functions
Tested
Analysis/
Ques.
Synthesis
Evaluation
Analogy
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cr:itical
thinking

curriculum
Watson-Glaser

New Jersey

Critical
Thinking

Critical

Reasoning
through
Discussion

~

~

Inference
Deduction
Interpretat ion
Evaluative

Testing of
reason

Analogy
Induction
Alter-

of remediation
needs
Cognitive
Affective

natives
Categories
Inference

Critical

experimentally
induced change
Comparing groups
Assessment of
extent of skills

General
Critical

Basic Reasoo.ing
Skills

argumentat ion

Identification

Assessment of

Thinking

Cognitive
Abilities

Assessment of
gains resulting
from instruction
Prediction of
job/school
Research

General
Thinking

Abstract
Deductive
Sequential

Assessment of
pre-post gains
Diagnosis
Evaluation of
reasoning and
thinking skills
Research/
Experiment
Assessment of
improvement
after
io.structioo.
Assessment of
problem
solving
and cognitive
skills
Planning individual
instruction

Definition

Induction
Deduction
Credibility
Assumption
Identification
Argumen-

tat ion
Creativity

Problem
Solving

Abstract
reasoo.
Classification
Analysis
Analogy
Problem
Solving

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

81

Table 12--Continued

Test

Form, Groups
Tested

Cost of Test

Time

Ross

4th-6th grades

$1.80

50-55

Testing

minutes
(2
sessions)

Watson-Glaser

High School
Forms A and B
9th-grade

N.A.

40 minutes

$2.40, with
scoring and
analysis

30-45
minutes

$2.20

50 minutes

reading
level
New Jersey

Form B

K-College
K-6th
recommended

~

Level "X"

Grades 4-14

Ennis-Weir

High School and
College

$9.95, with
permission to
photocopy test
and answer sheet

40 minutes

Cognitive
Abilities

Grades 3-12
(Level G for
grades 10-12)

$3.66

90 minutes
total (in
3
sessions)

Items/
Scoring

Adequacy of

Practical

Test

Directions

Features

Ross

105 items

Good

Multiple
choice

Easy,
quick hand

or machine
scoring
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Table 12--Continued

Test

Items/
Scoring

Directions

Watson-Glaser

80 items

Good

Adequacy of

Practical
Features
Self- or
machine
scoring
9th grade
reading
level
Sub tests

Questionby-

question
analysis
New Jersey

50 items
22 skills

Easy to
administer

5th-grade
reading
level

Pre/posttests
Cheap
Simple,
clear
Computer

scored
Cornell

71 items

Easy

Multiple
Choice

Easy;
selfadministering

computer
standard
answer
sheet
Ennis-Weir

Essay test

Excellent;
simple,
explicit

Ins truetiona!
Open-ended

test and
score
sheet
Cognitive
Abilities

75 items
Multiple

Choice

Excellent

No gender

or ethnic
bias
Singlelevel
tests
Available
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Table 12--Continued

Test

Items/
Scoring

Adequacy of
Directions

Practical
Features
Two colors
Easy to
read
Hand or
machine
scoring
Practice
items
Numerical
and verbal
reporting

Test
~

Predictive
(Criterion) Concurrent
Validity
(Criterion)
No data

r = • 397

(nongifted)
r = .156

(gifted) with
Large-Thorndike
IQ Test

Construct
Validity

Content
Validity

r = .674
No data
with age
(Piaget) at
.05 level

Watson-Glaser

Yes
(no data)

r=.62-.81
(grades 10-12)
with OtisLennon Mental
Ability Tests
(Int. and Adv.)

Yes
(no data)

Yes
(no data)

New Jersey

No data

r = .83 with
California Test
of Mental
Maturity and
Cornell Class
Reasoning Test

No data

Yes (no
data) by
Educational
Testing
Service,
1976-78

~

No data

r=.41-.49
with WatsonGlaser subtests
r = .45 with
SCAT Verbal
r = .40 with
SCAT Quant.
r = • 28 - .43

No data

Yes (no
data) with
many limitations
(attitudes,
values, and
induction
are ques-
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Table 12--Continued

Test

Predictive
(Criterion) Concurrent
(Criterion)
Validity

Construct
Validity

with subject
matter knowledge
(all grade 9)

Content
Validity
tionable);
high readlog level

~

No data

No data

Assessment
premature

Yes

Cognitive
~

No data

r :::: .40 - • 70
with reading
and math grades
r::::,60-.78
with StanfordBinet IQ Scale
r = .65 - • 74
with Differential Aptitude
Test subtests

Yes

Yes, with
subtest
intercorrelations
Ver.-Quan.
r = .766
Ver.-NonV
r = .838
Quan. -NonV.
r = .671

Test

Reliability:
Internal
Consistency
(split-half)

(no data)

Reliability:
Stability
Over Time
(test-retest)

(no data)

Reliability:
Equivalent Forms
or Intertest
(alternate forms/
inter-rater)

Ross

r :::: .92 at
r = ,94 at
.001 level
.001 level
(Spearman-Brown)

Not applicable

Watson-Glaser

r = .73 over
r = • 73 - • 79
(Spearman-Brown) 3 months
(stable, good
for research)

r = • 75 for Forms
A and B, which are
balanced for difficulty, content,
and correlation
with total score

New Jersey

r==.84-.94
(grades 5 - 7)

Good (no data)

Not applicable

Cornell

r::::.67-,90
(Spearman-Brown
and KuderRichardson)

Poor (no data)

Not applicable
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Table 12--Continued

Test

Test

Watson-Glaser

Reliability:
Equivalent Forms
or Intertest
(alternate forms/
inter-rater)

Reliability;
Internal
Consistency
(split-half)

Reliability:
Stability
Over Time
(test-retest)

Not applicable

No data

r = .82 - .86,
inter-rater (for
gifted grade B and
college freshmen)

r = ,93
Verbal r = , 90
Non-V, r = .91
Quant. r = .91

r = .55 - • 72
over 2 years
r=.35-.85
over 3 years
(relatively
stable)

Not applicable

Comments on
Test Design

Norms;
Type, Cases

Adequacy for This
Experiment

Taxonomy

Available; send
for statistical
supplement;
N = 527 gifted
and 610 noo.gifted
(grades 4 - 6) in
9 districts in
Washingtoo. state

Inappropriate

Taxonomy

N = 7,000 in 24
high schools in
17 states;
Means: 43.4-47.2
S.D.s: 8.6 - 9.3
(grades 10 - 12)

Partially adequate

Taxonomy

K - College;
N = 6, 700 in

Partially adequate

1983-84 (2' 346
in grades 5-7)
nationally;
Mean: 37.28
(grade 10)
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Table 12--Continued

Test

Comments on
Test Design

Norms;
Type, Cases

Adequacy fot' This
Experiment

No taxonomy

1960, 1970, 1980
norms, N = 9,000;
grades 10 - 12;
Mean: 41.5
S,D.: 9,3

Inappropriate;
Scholastic Aptitude
and Achieveuent
Tests are superior

Taxonomy

Means: 18.6-23.8
(Top score : 29)
S.D.s: 4,0 - 5,9

Adequate

List of

N = 167,500 in
1984-1985;
national norms
for 7 groups;
Mean: 42.68
S.D.: 13.98

Excellent; also
accounts for rightand left-brain
differences

objectives

In order to determine the appropriateness of the major critical·
thinking tests presented in Table 12, the following criteria were
employed:

1.

Ability to assess the effectiveness of instruction in

critical thinking and problem solving
2.

A taxonomy or set of objectives which coincided with the

goals of instruction
3.

Forlll8.t which included both objective and essay questions

4.

Ease in administration, scoring, and t'eporting of t'esults

5.

Content focused on practical, everyday knowledge

6.

Questions appropriate to high school maturity level

7.

Subject matter appropriate for adults

8.

Ninth-grade reading level

9.

Inclusion of a valuing component
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10.

Provision made for right brain-left brain differences

11.

Absence of ethnic and sexual stereotypes

12.

Suitability for pretest-posttest research design

13.

Low cost of testing materials and scoring

14.

Maximum of two hours for administration of test

15.

Adequate validity and reliability

Careful analysis of each of the six tests presented in Table 12
resulted in the elimination of four inappropriate tests and the
selection of two tests as appropriate for use in this study.
Inappropriate Tests
The Ross Test of

His~r

Cognitive Processes (Ross & Ross, 1976)

was not selected because it is intended primarily for the elementary
grades.

Although the test is inexpensive, reliable, and easy to

administer and score, it is not suitable for adults.

Other problems

of the Ross Test include absence of data which demonstrate content
validity and failure to incorporate the findings of recent splitbrain research.
The Cornell Critical Thinking Test (Ennis, Millman, & Tomko,
1985) is inexpensive, easy to administer and score, and age-appropriate for the subjects of this study.
resulted in rejection of the test.

Several serious weaknesses

The Cornell test has a high

reading level, lacks a taxonomy of skills, and has not been shown to
be valid or stable over time.
The \Iatson-Glaser Critical Thinking Appraisal (Watson & Glaser,
1980) was judged superior to the Ross (Ross & Ross,

1976) and

Cornell (Ennis, Millman, & Tomko, 1985) tests because it provides a
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taxonomy of skills (including problem solving), can be understood by
students who read at a ninth-grade level, and lacks racial and
sexual stereotypes.

Testing time,

reliability are adequate.

ease of administration,

and

The major drawback of the Watson-Glaser

test is the absence of data demonstrating predictive, content, or
construct validity.
The New Jersey Test of Reasoning Skills (Shipman,
age-appropriate for this study,

1983) is

requires a reasonable time for

test-taking, and can be easily administered and scored.

The major

reason for rejection of the New Jersey test was its lack of demonstrated validity.

The reporting of reliability data for only the

fifth through seventh grades was a weakness, as was the fact that it
was designed to measure the effectiveness of a specific critical
thinking program which requires a long period of teacher in-service,
Appropriate Tests
The Ennis-Weir Critical Thinking Essay Test (Ennis & Weir,
1985) was selected for this study for several reasons.

The test is

cost-effective, easy to administer, and appropriate for adults.

A

taxonomy of skills is provided, and the test can be taken in a
reasonable amount of time.

The Ennis-Weir is suitable for use in a

pretest-posttest design, employs a newspaper format which matches
the instructional materials used in this study, contains real-life
problem-solving situations,

and provides a valuing component

consistent with either a Socratic or didactic approach to teaching.
The high inter-rater reliability reported for The Ennis-Weir was
another reason for its selection.
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The second test selected for use in this study was the Cogni-

tive Abilities Test (Thorndike & Hagen, 1986).

Not only did its

strengths outweigh its weaknesses, but it also surpasses every other
objective test of critical thinking reviewed for this study.

The

stated purpose of the Cognitive Abilities Test is to assess improvement in critical thinking and problem solving skills resulting from
instruction;

this purpose coincided with the goal of this study.

The test contains a list of objectives; is appropriate for adults
and easy to read;

lacks gender and ethnic bias; and takes into

account the recent findings in split-brain research.

The Cognitive

Abilities Test has undergone item tryouts and three expert reviews,
and was nationally normed with seven groups totaling 167,500
students.

The test bas excellent instructions for administration.

Scoring and reporting of results is done by the publishing company,
which guarantees high test security.

Other major strengths include

content, construct, and concurrent validity,

as well as high

internal consistency and stability over time.
The only weakness noted in tbe Cognitive Abilities Test is its
administration time requirements (three 30-minute sessions).

This

weakness presents no difficulty in this study because the typical
adult education class is two to four hours in length, so testing
could be completed within one class period.
Existing Problems With Testing
Three problems exist in the testing of critical thinking.
First, judging from the number and descriptions of available tests,
one might conclude that there are "too many"' tests and that many of
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these are the "wrong kind" of tests for measuring critical thinking
(Brandt, 1985b).

Second, most tests are written by test experts who

are remote from classrooms.

The tests they develop include mate-

rials which may not have been covered in class; many of them also
omit such elements as writing skills, interpretation, and analysis.
Third, teaching toward the test is time-c:oosuming and often defeats
the purposes of testing.
Alternatives to Present Testing Procedures
Researchers have offered suggestions about ways to solve some
of the testing ptoblems.

Given the vast numbet of available tests,

it seems ceasonable to "cuttail the numbet of standardized tests"
(Berlak, 1935).

Using pottfolios and profiles which document the

student's work would be a logical alternative to standardized
testing (Berlak, 1985; Roney, 1985).

The method of using evaluation

teams from individual school sites as observers holds promise for
evaluating verbal and group interaction skills which are components
of critical thinking (Berlak, 1985; Roney, 1985).
Recommendations in the Literature for Testing Critical Thinking
Eight major ideas consistently emerge on evaluation of critical
thinking skills.

First, practical, everyday knowledge must be the

source of inquiry and testing (Quinby, 1985).

Second, short essays

are preferred "over alternative testing formats for measuring
critical thinking'' (Moss & Petrosky, 1983, p. 3); four researchers
"did not

find multiple chotce and short answer testing formats

appropriate''

(Moss & Petrosky,

1983, p. 7).

Third,

teacher-
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developed tests are best because they are closest to the student and
the learning; more important, only this type of testing is tied to
teacher-learner goals and objectives (Honey, 1985; Moss & Petrosky,
1983; Stiggins,

1985).

Fourth, multiple measurements of critical

thinking skills should be employed.

Fifth, teachers need to measure

student reaction to or satisfaction with what is happening in the
classroom {Wade, 1985).

Sixth, teachers need to evaluate learning

through the use of pretest and posttest measurement (Wade, 1985).
Seventh, teachers need to determine whether or not any major changes
have taken place in student behavior (Wade, 1985).

Eight, teachers

need to develop critical thinking skills that will transfer across
all curricula and into the student's daily living (Quinby, 1985).
A Critical Thinking Skills Program for Adults
Teaching Critical Thinking to Adult Learners
In developing the program for teaching critical thinking to
adults which was used in this study,
Gubbins Matt'ix of Thinking Skills
incorporated (see Table 2).

the skills identified in

(Arter & Salmon,

1987) were

Social issues about which individuals

disagree were drawn from various print media.

A six-step problem-

solving model was designed for analysis and decision making.
The problem-solving model used in this study consisted of six
steps:

(1) defining the problem,

fying alternatives,

(2) gathering data,

(3) identi-

(4) identifying consequences of each alterna-

tive, (5) making a decision based on one's personal values, and (6)
acting on that decision.

Social problems drawn from real-life,

conflict situations were subjected to analysis by means of this six-
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step model.
Problems which arise in everyday life should be the major focus
of critical thinking.
solve problems,

"Students need to be taught not only how to

but also how to find problems that are worth

solving" (Sternberg, 198Sa, p. 196).

Instructional materials must

include real-life simulations and "reflect the realities of thinking
in everyday life" (Sternberg,
essential element as well,
problem.

1985b, p. 277).

Conflict is

since without conflict there is

Because "conflicting accounts of a person,

situation" (Frager,

1984,

event,

p. 16) are ever-present and readily

available, they can be employed as examples in the development of
critical thinking (Frager, 1984).
Two types of social problems identified by C. Wright Mills in
1959 were described by Baker (1983):
Mills called attention to the modern dichotomy between
"private troubles" and "public issues." "Troubles occur
within the character of the individual an"'dWTtiiin the
range of his immediate relations with others" [Mills,
1959, p. 8].
The scope of troubles represents the
provincial arena of family, friends, neighbors, classmates, and the local church. According to Mills, people
endure the endless agony of defeat, failure, and a sense
of personal crisis on this level. Issues, on the other
hand, "have to do with matters that transcend the local
environments of the individual and the range of his inner
life • • • • An issue is a public matter" [Mills, 1959,
p. 8].
It concerns the structural and institutional
arrangements of nation states which create such problems
as unemployment, war, urban decay, and racial conflict.
Mills points out that public issues are not the accumulation of private troubles. "Insofar as an economy is so
arranged that slumps occur, the problem of unemployment
becomes incapable of personal solution [Mills, 1959,
p. 8]" (Baker, 1983, p. 30)
In keeping with these two categories,

seven social problems and

their manifestations on the levels of "troubles" and "issues" were
proposed by Baker (1983),

These problems are presented in Table
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13.

These social problems were used in this study as examples for

teaching critical thinking skills to adult learners.
Print Media:

A Tool for Teaching Critical Thinking

In order to think, "one must think about something" (Nickerson,
1984a, p. 34).

Print media, including newspapers and magazines, are

excellent resources for issues one can "think about" as one develops
critical thinking skills.
Table 13
Social Problems and Their Manifestations as "Troubles"
and '"Issues"
Social Problem
(Issue)

Private Trouble
(Micro)

Public Issue
(Macro)

Social Inequality

Life Styles of the
Classes

Poverty and the
Social Welfare System

Changing Sex Roles

Division of Labor
within the Family

Sex and Occttpat tonal
Structure

Race Relations

Black Family

Desegregation Policies
and Black Advancement

P opulat ion/Pollution

Family Planning

Growing Population and
Environmental Impact

Urban Crisis

Neighborhoods

Changing Central Cities

Crime and Delinquency

Drug Addiction

Laws on Drug Use

Bureaucracy

Human Relations in
Work Settings

Bureaucratization as a
Societal Trend

Source:

Baker, P.
(1983).
Teaching social problems through
critical reasoning. Washington, DC: American Sociological
Association, p. 16.

A search of the literature indicates that although print media
have been successfully used in all of the traditional curriculum
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areas,

they have not been employed as the primary materials in

programs for teaching critical thinking skills.
knowledge about prevailing social problems
problem-solving techniques
(Rogers-McCoy,

1977), and for

in all

Giv'en the needs for
(Mills,

1959),

for

stages of adult development

life-coping

skills as means for

contending with the vast social changes of the 1980s, lt seems both
reasonable and practical

to use print media as

the basis for

teaching critical thinking skills to adult learners.

Print media

are accessible, inexpensive, and up-to-date in the presentation of
social problems, both "private troubles" and "social issues" (Mills,
1959).

A teacher workbook suitable for teaching critical thinking
through the use of print media has been developed by one researcher,
W"ho has had teaching experience in the field (McCormick,

1983).

This teacher workbook, published by the Detroit Free Press,

be

employed with any print media in teaching critical
adults.

thinking to

The workbook is representative of materials used in the

study.
Role and Characteristics of the Teacher
The characteristics of and role played by the teacher of
critical thinking are of primary importance, particularly in working
with adults.

"The teacher • • • and the way (he or she) runs the

classroom are at the core of teaching for thinking" (Raths, Wasserman, Jonas, and Rothstein, 1967, p. 249).

Researchers have identi-

f led four criteria for effect! ve teachers of critical thinking:
positive self-concept; command of the subject matter; a flexible,
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inquiry- oriented style; and a high degree of involvement in their
careers.
Positive Self-Concept
A positive self-concept is a prerequisite for effective
teachers.

The self-concept consists of all of the beliefs snd ideas

one has formed about oneself.

People with positive self-concepts

accept risks as they come, enter confidently into new and undetermined situations, exhibit generosity,

give freely of themselves,

become involved in a variety of relationships without losing their
integrity, take the risk of being rejected, and view giving love as
more impot:tant than receiving love or being popular (Gordon, 1974).
In tht:"! classroom, teachers with positive self-concepts exhibit
interest in their students and enthusiasm for the subject matter and
for learning itself.
(Clark, 1970).

These positive attitudes "rub off" on students

That the kind of human beings teachers are becomes

more important than what they do in the classroom is a proposition
increasingly supported by research.

Teachers must take a genuine

interest in people and link their careers with a cause.

The most

effective teachers will see that cause as the betterment of people.
Command of the Subject Matter
Command of the subject matter is essential in the teaching of
critical thinking.

Teachers must be so thoroughly familiar with

content that they can infuse critical thinking into the coursework,
using critical thinking skills as a means to teach content and
enhance learning.

Techniques for problem solving and decision
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making, the ends for which critical thinking sk!lls are employed,
must be mastered by all teachers,
content areas.

regardless of their specific

Critical thinking skills should, ideally, be taught

across the curriculum in order to enable students to solve the real
problems they will face throughout their lives (Arredondo & Marzano,
1986; Berliner, 1984; Clabaugh, Feden, & Vogel, 1984; Cruickshank,
1985; Martin, 1983; Wiley, 1984).
Teaching Style
The style of effective teachers of critical thinking is highly
personalized.
are

The most appropriate roles for the teachers to assume

those of facilitators and guides

(Marzano et al., 1987).

Teachers must "create an environment that activates discovery and,
thereby,

fosters

learning"

(Olson,

1984, p. 39).

asserts that teachers who are organized,

flexible,

Carl Rogers
patient,

and

nonthreatening encourage development of critical thinking skills
(Rogers,

cited in Marzano et al.,

1987),

These qualities are

particularly important in teachers of adults, since many of their
students have low ability levels,
skills,

poor reading and communication

negative self-concepts resulting from repeated failures,

much fear and anxiety, and many personal problems.
Teachers of adults must adopt the attitude that their students,
despite their personal difficulties,
critical thinking skills.

are capable of acquiring

Researchers have found that "teachers'

expectations actually influence their students'
(Berliner, 1984, p. 96).

performance"

Teachers who couple high expectations with

enthusiasm for teaching create an environment which fosters student
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motivation and achievement.
Professional Involvement
Effective teachers of critical thinking participate actively in
professional organizations in order to stay abreast of the latest
research and developments in education,

to socialize with their

peers, and to share ideas and resources.

By working collectively,

teachers can enhance their development as professionals and improve
the educational experiences they provide for their students.

One

recommendation which has proven very successful is the use of master
teachers to train new teachers or to present new skills to existing
staff (Marczely, 1985).
Teachers who play an active role in the decision-making bodies
of their local school districts make an important contribution
toward the betterment of education for their students.

These

teachers can not only support the provision of critical thinking
programs in their districts but also serve as role models for
students who may follow in their footsteps as participants in the
processes of direct democracy.
Findings and Implications of the Literature Search
Very little has been written about developing programs for
teaching critical thinking to adults or adapting ex:isting programs
for young people to adults.

Absent

in the literature was any

discussion of using print media as a method for teaching critical
thinking to adults.

This void in the literature suggested possible

research of new methodology.
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A need extsted to examine the period of time required to teach
critical thinking to adults, who are typically not enrolled in
programs for the two to three years generally recommended for
children.

Adult education classes in Michigan are required to meet

for a minimum of sixty hours each, and most students only need s few
courses in order to graduate.
Exploring differences which may exist between adult males who
lack high sehool diplomas, but who may have aequired some critical
thinking skills in the workplaee, and adult females who may not have
been employed outside the home seemed to be a logical subjeet for
research.
done.

Until now, however, this type of researeh has not been

Studying differences among various age groups within the

adult population whieh may exist seemed to be an additional area in
which researeh seemed reasonable.

This type of study seemed

partieularly valuable given the wide gap in ages typieally found in
adult education classes.
Separate comparisons of the ease with whleh adults acquire
specific critical thinking skills is another field of research which
has remained unexplored.
which,

i f any,

Such research could help to identify

critical thinking skills eould be most improved

through programs for adults.
While the teaching of critical thinking is a controversial
issue in some circles, much interest has been generated.

The study

of critical thinking, and its acquisition by adult students as well
as children, is both necessary and timely.

Increased longevity,

perhaps due to better health care; earlier retirements; greater use
of leisure time for learning; and the fact that recent studies
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indicate that adults learn and contribute to society well into their
eighties and nineties suggests the need to develop more and better
educational programs for older adults.

While the

literature

acknowledges the ability of seniors to learn, one wonders if they
need more time than younger students.
Methods for teaching critical thinking suggested throughout the
literature search include reading, writing, and discussing social
problems.

Despite the fact that such social problems and issues are

commonly written about in newspapers and magazines, experts in the
field of teaching critical thinking have apparently ignored the
potential of print media as an inet;::uctional tool.

The literature

also recommended the use of a problem solving model.
Too many tests, as well as the wrong kinds of tests, are being
used in the assessment of critical thinking skills (Brandt, 1985b).
Teacher-developed, criterion-referenced objective and essay tests
were recommended by the experts.

A close examination of the mental

functions tested in the six major critical thinking tests, shown in
Table 10, support the use of Gubbins' Matrix (Arter & Salmon, 1987),
which was presented in Table 2.

This analysis also provides

suitable criteria for developing a program in critical thinking
skills and appropriate testing materials.
tests indicated that

~Weir

Examination of various

Essay Test (Ennis & Weir, 1985)

was appropriate for testing critical thinking skills at the application level, as was the Cognitive Abilities Test (Thorndike &
Hogen, 1986), which--in several subtests--measures knowledge of a
variety of specific critical thinking skills.
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Summary
The literature review in this chapter presented major concepts
related to critical thinking skills and the teaching of adults.
Six major topics were discussed:

(1)

definitions of critical

thinking, (2) definition of the "adult student," (3) the psychology
of the adult student,

(4) methods for teaching critical thinking

skills, (5) assessment of critical thinking skills, and (6) components of a critical thinking program for adults.
Despite

the

fact

that critical thinking skills are being

promoted for a variety of reasons, including the demand for educational reform, future job requirements, and the need for life-coping
skills durLrrg a period of great social change,

there are several

obstacles to teaching critical thinking and problem solving.

These

obstacles were identified as childhood ego identification with adult
beliefs,

lack of adequate teacher training,

insufficient student

practice time, and the "do nothing" attitude resulting from the lack
of consensus among critical thinking experts.
Split-brain research,

developmental stages of adults,

the

effects of age on thinking, and the role of the environment on
learning were discussed in the section on the psychology of the
adult learner.

Motivational theorists identified both reasons for

learning and barriers to learning.

Characteristics of adult

learners were outlined, and a comparison of the principles of
andragogy and pedagogy was presented.
Methods for

teaching critical thinking included reading,

writing, and discussing prevailing social problems found in print
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media,

such as newspapers and magazines.

Major critical thinking

skills programs were examined in an effort to locate one suitable
for adult learners.
Evaluation of critical thinking has been problematic for
researchers.

Not only are there too many tests, but many are also

the wrong kinds of tests.

An alternative to standardized testing

recommended in the literature is the teacher-developed essay test.
Recommendations

in the

literature for the components of a

critical thinking program for adults included a six-step problemsolving model which was developed for use io. the analysis of social
problems pl:'esented in print media.

The importance of the teacher in

the development of Cl:'itical thinking skills was highlighted;
characteristics of the effective teacher were a positive selfconcept, command of the subject matter, a flexible and accepting
teaching style, and involvement in pl:'ofessional organizations.
Findings and implications of the

literature seal:'ch were also

discussed.
In Chapter III, the design of the present study, including a
curl:'iculum for an adult education course in critical thinking are
described in

d~tail.

Methods used in the collection and analysis of

data are also presented.
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CHAPTER III
METHOD

Introduction
Chapter III contains descriptions of the target population and
sampling,

the research methodology,

design, testing instruments,

classroom procedures, data collection, statistical treatment of the
data, methodological assumptions, and limitations of the study.
Target Population and Sampltng

The

target population for

this study was adult education

students in three suburban school districts located in Macomb
County, Michigan.

These adults did not as yet have high school

diplomas.

Subjects in both the experimental and comparison groups were

adults, seventeen years of age or older, who had not yet earned a
high school diploma.

Subjects in the experimental group were those

who enrolled in one of four sections of a course entitled "Current
Events:

Problem Solving through Print Media," while comparison

group subjects were those who enrolled in one of two social studies

102
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courses.

Each class met for at least sixty hours over a period of

one semester.

While random selection of subjects was not possible,

the selection of subjects was not manipulated by the researcher
inasmuch as each subject elected to take the course in which he or
she enrolled for one-half credit toward a high school diploma.
Because of the traditionally low enrollment in adult education
classes in Macomb County, the experimental group was composed of the
entire enrollment of the four current events classes.

The compari-

son group included the entire enrollment of the two social studies
classes.
Because no adult education classes in critical thinking
existed, wlth the exception of those created by the researcher for
this study,

it was necessary to

other classes.

select comparison subjects from

Classes in American history and government were

deemed to be as close as possible to the focus of "Current Events:
Problem Solving through Print Media...

In order to ensure the

equivalence of experimental and comparison groups,

the researcher

compared the pretest scores of both groups with the ,t-test for
independent groups.

Because subjects in both groups were Macomb

County adults who did not have a high school diploma, a case was
made that they were drawn from the same population.
These groups comprised the total sample of 44 subjects, who
were students in adult education programs during the fall,

1987,

semester.
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Research Methodology
In this

study,

a non-randomized control-group,

posttest design was used.

pretest-

This model consisted of a pretest to

measure critical thinking ability of both experimental and comparison groups prior to instruction and a posttest to assess critical
thinking ability following exposure to instruction.

The experi-

mental group received critical thinking instruction using print
media, while the comparison group did not.
results were compared to determine

The pretest and posttest

wha~

gains, if any, adult

students in each group made in their critical thinking skills.
Although pretesting can have a sensitizing effect on subjects in
some experiments, Ary, Jacobs, and Razavieh (1985) assert that it is
''not a serious problem in most educational research" (p. 275).

The

sensitizing effect of a pretest was reduced in this study by the
length of time which passed between the two administrations of the
~i.E.

(Ennis & Weir, 1985) and the Cognitive Abilities Test

(Thorndike & Hagen, 1986).

The length of the objective Cognitive

Abilities Test precluded memorization of its content.
The purpose of the study was to determine whether or not the
use of print media is an effective method for teaching critical
thinking to adults who have not yet obtained a high school diploma.
The following research questions were addressed:
1.

Do adult students evidence improvement in their ability to

use critical thinking skills following a one-semester adult education course in which print media are employed in the teaching of
critical thinking?
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2.

Is the initial critical thinking ability of adult education

students, prior to instruction, related to the sex of the students?
3.

Is the initial critical thinking ability of adult education

students, prior to instruction, related to the age of the students?
4.

Is the degree of improvement in critical thinking skills

taught using print media related to the sex of adult education
students?
5.

Is the degree of improvement in critical thinking skills

taught using print media related to the age of adult education
students?
The following conceptual hypotheses were researched in response
to the research questions:

1.

There is a relationship between adult students• ability to

use critical thinking skills and participation or nonparticipation
in a one-semester course in which print media are employed in the
teaching of critical thinking skills.
2.

There

is a

relationship between sex and the critical

thinking skills of adult education prior to instruction,
3.

There

is a

relationship between age and the critical

thinking skills of adult education students prior to instruction.
4.

There is a relationship between the degree of improvement

in critical thinking skills resulting from participation in a onesemester critical thinking program and the sex of adult education
students.
5.

There is a relationship between the degree of improvement

in critical thinking skills resulting from participation in a one-
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semester critical thinking program and the age of adult education
students.
Research Design
The major independent variable, or treatment, of this study was
the participation, by the experimental group, or nonparticipation,
by the comparison group, in a one-semester critical thinking skills
program using print media as a method of instruction.
is measured on a nominal scale.

This variable

Instruction in the experimental

group required use of a teacher workbook in conjunction with a
variety of print media,

individual student journals, and group

discussion focused on problem solving.

Additional independent

variables studied were the sex and age of adult education students
in the program.

These variables are also on a nominal scale.

The major dependent variable of this study was overall improvement in critical thinking skills, as measured by an objective test,
the Cognitive Abilities Test (Thorndike & Hagen, 1986), and an essay
test, The Ennis-Weir Critical Thinking Essay Test,
interval scale.

both on an

Several specific types of critical thinking skills

were also measured and compared.

These include the verbal skills of

sentence completion, verbal classification, and verbal analogy; the
mental functions of abstract reasoning,

classification, analysis,

analogy, and problem solving; and the critical essay-writing skills
of argumentation, creativity,

and problem solving.

Additional

independent variables were the overall and specific critical
thinking abilities of adult education students prior to instruction,
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as measured by the pretests.

Testing utilized an interval scale.

In addition to the research variables, student attitude toW"ard
satisfaction with the critical thinking program was examined by
means of a student satisfaction survey, student attendance records,
and completion of a journal.
The operational statements of the conceptual hypotheses were:
l.

The mean gains scores of the experimental group in both

overall and specific critical thinking skills will be greater than
the mean gains scores of the comparison group.
2.

There will be differences in the

critical thinking

scores of male and female adult education students prior to instruction.
3.

There will be differences in the mean critical thinking

scores among several age groups of adult education students prior to
instruction.
4.

There will

be differences

in the mean improvement in

critical thinking skills between male and female adult education
students enrolled in the one-semester critical thinking program
using print media.
5.

There will be differences

in the mean improvement in

critical thinking skills among several age groups of adult education
students enrolled in the one-semester critical thinking program
using print media.
The operational null hypotheses of the study were:
l.

There will be no difference

in the

mean improvement in

critical thinking from the pretest to the posttest of adult edu-
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cation students in the experimental and comparison groups.
2.

There will be no difference in the mean critical thinking

scores of male and female adult education students prior to instruction.
3.

There will be no differences in the mean critical thinking

scores among several age groups of adult education students prior to
instruction.
4,

There will be no differences in the mean improvement in

critical thinking skills between male and female adult education
students enrolled in the one-semester critical thinking program
using print media.
5.

rhere will be no differences in the mean improvement in

critical thinking skills among several age groups of adult education
students enrolled in the one-semester critical thinking program
using print media.
Hypotheses

2 through 5 were exploratory.

Socioeconomic

differences of single, divorced women on welfare may have caused
them to perform less well on the pretest than other students.
Because many of the adult students are referrals from the Department
of Social Services,
adult educators.

such a finding would have been of concern to

If either the experimental group or the comparison

group starts out with a higher score on the pretest, there would be
less room for improvement.
Permission to conduct this study was granted by the Human
Subjects Institutional Review Board of Western Michigan University.
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Research Instruments
Multiple measures were selected for this study.

A multiple-

choice instrument, the Cognitive Abilities Test (Thorndike & Hagen,
1986), was used to measure verbal, nonverbal, and mental functioning
critical thinking skills.

Each of these three batteries consisted

of a number of subtests.

The verbal battery included sentence

completion, verbal classification, and verbal analogy.

The nonver-

bal battery used figure analogies, figure classification, and figure
analysis.

Mental functions measured by batteries I and II of the

Cognitive Abilities Test, Level G, suited to tenth-, eleventh-, and
twelfth-graders,
analysis,

an::~.logy,

included abstract

reasoning,

and problem solving.

classification,

A third,

quantitative,

battery of the Cognitive Abilities Test was not used in this study.
No total score for the test was reported, because "a separate score
was reported for each battery" (Thorndike & Hagen,

1986)

in the

belief that subtest reporting better assesses each student's ability
and permits diagnostic information to aid both teacher and student.
Testing utilized an interval scale.

A copy of the test is included

in Appendix B,
The Ennis-Weir Critical Thinking Essay Test was used to measure
argumentation, creativity, and problem solving.
can be

found

in Appendix B.

Additional,

A copy of this test

teacher-developed unit

tests were used to measure progress in a variety of skills, such as
organization; classification and categorization; sequential and rank
order; differences between fact, inference, and opinion; and the use
and understanding of symbols.
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Student satisfaction with the critical thinking program was
assessed by means of a survey.

(See Appendix E.)

Test Validity
The Cognitive Abilities Test has content validity, with subtest
intercorrelations; construct validity; and concurrent validity.

The

test was criterion-referenced and normed with the Stanford-Bluet
I. Q. Scale (Thorndike, Hagen, & Sattler, 1985), where correlations

ranged from • 60 to

• 78; and with the Differential Aptitude Test

(Thorndike & Hagen, 1986, p, 42) subtests, where "correlations from
.65 to , 74 were found."

The Ennis-Weir has content validity.

Test Reliability
The Cognitive Abilities Test has high internal consistency
using split halves,

with a correlation of .93.

The

test-retest

figures over two years result in correlations of . 55 through • 72;
thus,

stability over time

is ensured.

The Ennis-Weir has high

inter-rater reliability, with correlations ranging from .82 to .86.
Methodological Assumptions

There were several assumptions underlying this study.
adult
Second,

First,

students in the sample possessed a tenth-grade education.
subjects in the study act as

their own controls

pretest-posttest design (Hinkle, Wiersma, & Jurs, 1979).

in a

The use of

a comparison group compensates for the inability to randomly select
or randomly assign students.

Third, the personal characteristics of
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the teacher would influence the degree of

success with which

critical thinking skills were acquired by adult students.
reason,

a single teacher taught all classes;

differences were thus avoided.

Fourth, different and distinctive

teaching methods could be identified and described.
Cognitive Abilities Test,

For this

teacher personal

Level G-Form 4,

Fifth,

the

and The Ennis-Weir

Critical Thinking Essay Test had validity and reliability sufficient
for

meeting

the

purposes of this study.

Sixth,

th:: Cognitive

Abilities Test and The Ennis-Weir Critical Thinking Essay Test
contribute information relative
critically and,

to

students'

ability

to

think

when administered in a pretest-posttest format,

yield information relative to growth (change) in critical thinking
ability.
Internal and External Validity as They Relate to the
Non-Randomized Control, Pretest-Posttest Design
Two general criteria of research designs were developed by
Stanley and Campbell (Cited in Ary et al.,
are internal and external validity,

1985),

These criteria

Internal validity asks

the

question, did the experimental treatment make a difference in the
dependent variable?

Following is an explanation of the researcher's

attempt to control the eight extraneous variables which frequently
threaten the internal validity of this research design,
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Internal Validity

Adult education

students were not likely to gain critical

thinking skills outside of the program itself during the period of a
single semester.

While there \1/'as always a possibility of a major

life event intervening (e.g., divorce) unexpectedly, such an event
tends to increase motivation to prepare for a career but would not
in and of itself cause a student to increase in his or her critical
thinking abilities.

Had some major public event intervened,

it

would have affected both experimental and comparison groups equally.

This was not a threat to internal validity,

Adults did not

mature significaatly in a fifteen-to-eighteen week period,

Merely

to have lived for that additional period would not make the adult
subjects better critical thinkers.

If students had gained skills

during this period, the improvement would have been the result of
instruction.

If maturation effects

had ocurred,

however,

both

groups would have been affected equally.

The

time

between pretests and posttests was of sufficient

length (twelve to fifteen weeks) that students did not remember the
pretests.

Students did not see their tests or their test scores

between pretests and posttests.

A weakness in the design may result
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from environmental variation,
ferent rooms.

since students were tested in dif-

This variation was unavoidable, in that classes were

taught in different districts; however, in each district, students
were

tested in their regular classrooms and with their regular

classmates.
Instrumentation
The same objective test was used, as was same testing service
to score it, for both pretest and posttest.

Essay test papers were

coded to indicate subject identity, treatment group, and pretest or
posttest status, and held until the end of the experiment.
time, the rater received all of the essay tests.
eliminated by keeping coding methods secret.

At that

Rater bias was

There was,

thus, no

threat to internal validity from instrumentation.
Statistical Regression
Subjects were not grouped on the basis of extreme scores (e.g.,
high, medium, low), so little threat to internal validity came from
this source.

Problems normally associated with change scores as

threats to internal validity, when subjects have not been randomly
assigned, were compensated for by checking pretests for close means
and standard deviations
groups.

for

both experimental and comparison

This step lends greater credibility to the results of this

design (Ary et al., 1985).
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Because of low enrollment, no random selection was possible.
Self-selection of classes by adult students, who based their choices
on the need to meet graduation requirements,
adult education.

Self-selection, however,

selection by the researcher.
'"Current Events:

was unavoidable in
did prevent biased

Of the subjects enrolled in the

Problem Solving through Print Media" classes, the

researcher used four entire classes as the experimental group and
two entire social studies classes as the comparison group.

Checking

similarity of means and standard deviations of both groups ensured
that they were from the same population.
son group

The addition of a compari-

to the design ensured against ''mistaking effects of

history, pretesting, maturation, and Instrumentation, for the main
effects of the treatment'" (Isaac & Michael, 1981, p. 70).
Experimental Mortality
With four critical thinking classes comprising the subjects for
the experimental group and two social studies classes comprising the
subjects for the comparison group, there were enough students to
allow for the loss of one third of the subjects, the normal rate for
adult education programs in the county.

Data for lost subjects were

not used in the analyses.
Selection-Maturation Interaction
Some threat to internal validity came from selection,

but

little from maturation; thus, few problems existed from the inter-
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action of the two together.
External Validity
External validity refers to the generalizability or representativeness of the findings to other subjects and settings, and asks
what relevance the findings have beyond the experiment.
Glass identified

two types of external validity:

Bracht and
population

validity and ecological validity (cited in Ary et al.,

1985),

Population validity refers to the accuracy of identification of the
generalizable.

population to which results of the experiment

Ecological validity is the degree of threat to the environment of
the experiment.

Following is a discussion of these variables.

Population Validity
~·

needed.

Because of low enrollments, no random selection was

Self-selection of classes by adult students,

who based

their choices on the need to meet graduation requirements,
unavoidable

in adult education.

prevent biased selection by

enrolled in the "Current Events:
Media" classes,

Self-selection, however,

the researcher.

Of

did

the subjects

Problem Solving through Print

the researcher used four entire classes as

the

experimental group and two entire classes as the comparison group.
Checking similarity of means and standard deviations of both groups
ensured that they were from the same population.

The addition of a

comparison group to the design prevented "mistaking effects of
history, pretesting, maturation, and instrumentation, for the main
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effects of the treatment" (Isaac & Michael, 1981, p. 70).
Ecological Validity
Interaction of Pretesting and Treatment.

The length of time

between the pretest and posttest, as well as the length of the
objective Cognitive Abilities Test itself, eliminated the possibility of pretest sensitization.

Neither the objective nor

the

essay portion of the pretest duplicated course content (current
events,

American history,

or American government);

therefore,

pretesting did not affect student reaction to course content.
The Hawthorne Effect, i.e., changed behavior on the part of
subjects because they know they are part of an experiment, did not
take place because students were not told they were participating in
an experiment.
Interaction of Selection and Treatment.

A weakness of this

study is that both classes from which the comparison group was drawn
were taught in the same school district, whereas the experimental
group was selected from classes taught in three different school
districts.

While all subjects were drawn from school districts in

Macomb County, Michigan,

the characteristics of the communities

making up each district were not necessarily identical.

This

difficulty in the experimental design was unavoidable because a
teacher shortage exists in adult education.

This shortage causes

districts to compete for members of one another's faculties.

In

this study, one of the school districts was exceptionally willing to
accommodate the researcher because it pays less than neighboring
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districts and, as a result, frequently finds itself in need of adult
education teachers.

In contrast, better paying districts tend to

maintain their staffs.

Teachers in these districts have achieved

seniority, and their employers were unwilling to risk losing them
because a researcher had replaced them for one semester.

The fact

that the classes from which the experimental group was drawn were
new and did not displace teachers made it easier to enlist the
cooperation of the better-paying districts.
however,

This did not mean,

that students eagerly enrolled in the "Current Events:

Problem Solving through Print Media" classes.

These classes, being

new and therefore unfamiliar, where less likely to attract students
than the two already-established social studies classes used to form
the comparison group; thus, the researcher offered four classes from
which to form the experimental group,

while offering only two

classes to make up the comparison group.
Interaction of Treatment With Factors Such as History.
dramatic event or atypical condition,

such as war or economic

depression, was highly unlikely to occur during the one-semester
period of the study.

The researcher would have had no way of

controlling this type of occurrence in any case.

Only later, after

the experiment had been conducted, was it determined that no event
;~hich

might have altered student performance actually took place.
Interaction of Time of Measurement and Treatment Effects.

Posttesting followed immediately after the Christmas holidays.

The

researcher believes that the holiday break created a party atmos-
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phere among students which in some cases interfered with their
ability to perform effectively on the posttests.

Evidence for this

can be found in the fact that some students who had done well on the
pretest did not do as well on the posttest.

Poor timing of the

posttest created a weakness in the design.
Reactive Effects of Experimental Procedures.

Students were not

told they were participating in an experiment.
students was,

Performance of

thus, not altered by reactive effects.

The use of

intact gt:'oups as well as the selection of multiple measures of
outcomes, such as the Cognitive Abilities Test and The Ennis-Weir
Critical Thinking Essay Test, actually improved generalizability
(Ary et al., 1985).
In summary, five out of eight criteria established by Stanley
and Campbell (cited in Ary et al., 1985) for internal validity were
met.

Some

threat came from selection.

compensated in three ways.

However,

the researcher

First, a pretest-posttest design allowed

subjects to act as their own controls.

Second, additional control

was provided by the introduction of a compat:'ison group.

Third,

checking means and standard deviations for similarity established
that both groups were from the same population.

Because some threat

to internal validity came from selection, it logically followed that
some threat would occur to selection-maturation interaction.
Finally, a weakness occurred because the comparison group was taken
from the same school district, while the experimental group
comprised of subjects from three different school districts.
This study met four out of six criteria for external validity.
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Some threat came from selection since there was no random selection
of subjects.

The researcher compensated for this,

however,

by

introducing a pretest-posttest design, by providing a comparison
group, and by checking for similarity of means and standard deviations between the experimental and comparison group.

A weakness in

the study can be found in the fact that the comparison group came
from the same school district, whereas the experimental subjects
came from three different school districts.

Interaction of time of

measurement and treatment effects occurred because conducting a
posttest following a major holiday interfered with student perforIDance.
Despite the fact that this design proved somewhat faulty, over
60 percent of the criteria were met for internal and external
validity.

Caution should be exercised in generalizing the findings

of this study to adult education students, as defined in this study,
anywhere except in suburban areas of the United States similar to
Macomb County.
Limitations of the Study
There are several limitations of the present study.
to low enrollments, the sample was not random.

First, due

The researcher used

all registered students in four current events classes to form an
experimental group and all registered students in two social studies
classes to form a comparison group.

Bias by the researcher was

avoided by self-selection of classes by students.

Second, findings

can be generalized to adults in suburban regions of the United
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States similar to Macomb County who are seeking high school diplomas.

Third, time is limited to a single semester.

In studies on

children, researchers have found that two years or more are required
to make a real impact on critical thinking.

There was no way to

predict whether or not significant improvement in critical thinking
could be made by adults in a shorter period.

The present study was,

in part, designed to test the statistical significance of any such
improvements which might have occurred.
pose a

Fourth,

reactive effects

threat to external validity in that teacher attitudes,

preferences,
materials.

and teaching style could affect the use of course

Because of the constantly changing content of

the

newspaper and magazine articles which comprise the bulk of the
materials employed, some teachers may be reluctant to select or may
be uncomfortable with having to select appropriate articles for
classroom use immediately prior to a class session.
differing teacher attitudes,

The problem of

preferences, and styles was avoided

within this study by using the

same teacher for all classes;

however, the generalizability of research findings implies use of
this study's critical thinking program by other

teachers.

Any

anxiety on the part of other adult education teachers may be reduced
through training and experience with the use of these types of
classroom materials in a critical thinking context.
Classroom Procedures
Goals and Objectives
A class entitled "Current Events:

Problem Solving through
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Print Media" is a critical thinking skills program and had the
following three goals:

( 1) to provide life-coping skills through

problem solving techniques, (2) to prepare students for future job
requirements, and (3) to encourage participation in direct democracy.

Objectives are necessary ingredients to any good lesson plan

because they provide educational management, establish effective
classroom procedures, give superior feedback
provide accountability to the public.
objectives of the "Current Events:

to students,

and

The cognitive and affective

Problem Solving through Print

Media" are presented in Tables 14 and 15.

Teacher lesson plans (see

Appendix C) contained specific objectives on a weekly basis.

The

basic educational philosophy espoused by the author of this study is
that it is better to teach one

~I!

to learn that what to learn.

Teacher Workbook and Methods
A five- to ten-minute time period where students could explore
and read the newspaper on their own began each day of class.
structured skill-building activity selected by the teacher followed.

Structured activities focused on class objectives and used

reading and discussion of articles, skill sheets from the teacher
workbook designed to teach such skills as classification and
categorization;

sequential order;

the difference between fact,

inference, and opinion; group problem solving; and the role that
attitudes, emotions, and values play in decision making.
Each day at least five articles were discussed.
focused on social, economic,

political, religious,

These articles
and cultural
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problems in society.

A time was set aside in each class period for

students to put newspaper and magazine articles and their individual
comments regarding those articles into their journals.
Table 14
Summary of the Taxonomy of Educational
Objectives--Cognitive Domain
1.00

Knowledge
1.10

1. 20

2.00

Recall of information bits with

1.11

Knowledge of terminology

1.12

Knowledge of specific facts

Knowledge of ways and means of dealing with specifies
Includes methods of inquiry, chronological sequences,
standards of judgment, patterns of organization within a
field.
1.21

1.30

Remembering something previously encountered.

Knowledge of specifies
concrete referents.

Knowledge of conventions: characteristic ways of
testing ideas and phenomena (usage, style, etc.)

1. 22

Knowledge of trends and sequences

1.23

Knowledge of classifications and categories

1. 24

Knowledge of criteria

1. 25

Knowledge of methodology, methods of inquiry, and
problem-solving approaches

Knowledge of the universals and abstractions in a field
1. 31

Knowledge of principles and generalizations

1. 32

Knowledge of theories and structures

Comprehension Understanding of material being commun1cated,
without necessarily relating it to other material.
2.10

Translation from one language or form of comm.un1cation
to another
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Table 14--Contlnued
2. 20

Interpretation
communication

2. 30

Extrapolation

The explanation or summarization of a
Extension of trends beyond the given data

3.00

Application
The use of abstractions
concrete situations

4.00

Analysis Breaking down communication into its parts so that
organization of ideas is clear

5.00

4.10

Analysis of elements
Recognizing assumptions and
distinguishing facts from hypotheses

4.20

Analysis of relationships

4. 30

Analysis of organizational principles of structure and
arrangement

Synthesis
5.10

6.00

in particular and

Putting elements into a whole

Production of a unique communication

5.20

Production of a plan for operations

5.30

Derivation of a set of abstract relations

Evaluation Judging the value of material and methods for a
given purpose
6.10

Judgments in terms of
accuracy and consistency

6.20

Judgments in terms of external evidence
with established standards or models

Source:

internal evidence

Logical

Consistency

Bloom, B. S., Engelhart, M. D., Furst, E. J., Hill, W. H.,
and Krathwohl, D. R.
(1956).
Taxonomy of Educational
Objectives, Handbook I:
Cognitive Domain. New York:
David McKay Co.
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Table 15
Summary of the Taxonomy of Educational
Objectives--Affective Domain
1.0

2.0

3.0

4, 0

5.0

Receiving (attending)
certain stimuli.

The wllllngness to attend to or receive

1.1

Awareness--to be conscious of stimulus events.

1.2

Willingness
avoidance.

1.3

Controlled or selected attention--to differentiate figure
and ground.

Responding

to receive--to attend willingly, without

Active involvement and participation

2.1

Acquiescence in responding.

2.2

Willingness to respond.

2.3

)lltisfaction in response.

Valuing

The worth of a thing, phenomenon, or behavior.

3.1

Acceptance of a value.

3.2

Preference for a value.

3.3

Commitment.

Organization
of values.

The organization, interrelationship, and ordering

4.1

Conceptualization of a value.

4.2

Organization of a value system.

Characterization by a value or value complex The generalization and integration of a total world view or philosophy.
5.1

Generalized set--one's basic orientation or point of view.

5.2

Characterization--the peak of the internalization process.

Source:

Krathwhol, D. R., Bloom, B. S., and Masia, B. B., Taxonomy
of Educational Objectives, Handbook II: Affective Domain,
New York: David McKay Co., 1956,
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The format of the class consisted of a combination of individual, pair, and group work focused on problem solving.

Reading,

writing, and discussion techniques were employed in this problem
solving process.
Daily Format
Lessons planned for this study require sixty hours of instruction in one semester.

Materials include print media, such as

newspapers and magazines; a teacher workbook entitled Current Events
and Reading Comprehension Using the Newspaper (McCormick,

1983);

teacher-developed exercises; a daily journal kept by each student;
and group discussion focused on problem solving.
Data Collection
In order to determine students' existing abilities to use
critical thinking skills upon entry into the program, all students
were pretested during the second class session.

The first session

of class was devoted to creating interest in the course and building
a sense of rapport among teacher and students.

Adult students, many

of whom had been out of education for some time, and most of whom
had experienced failure in that arena, needed to develop a little
confidence and trust in themselves, their teacher, and each other
before attempting such a pretest.

An additional reason for delaying

the pretest was to accommodate late registration in the course and
changes of elections.
During the first session,

the daily format and routine were
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established, and groups set up for the problem solving exercises.
Following the pretesting,

using the Cognitive Abilities Test

(Thorndike & Hogen, 1986) and The Ennis-Weir Critical Thinking Essay
Test (Ennis & Weir, 1985) in the second session, students received
approximately fortyfive hours of instruction.

Only the four classes

comprising the e:<perimental group were given instruction in critical
thinking skills.

Students in all six classes were taught by the

same instructor.

Upon completion of instruction, e:<perimeotal and

comparison subjects were posttested during the next to last class
session using the same instruments employed in the pretest,

the

Cognitive Abilities Test and The Ennis- Weir Critical Thinking Essay
Test.

The tests were administered by the researcher and held by an

independent instructor who collected, hand scored, and reported the
results.
Demographic Data
A questionnaire administered to students provided demographic
data concerning the

sex and age of students.

Proportions of

students in each category for each variable were calculated.
addition,

In

this information enabled statistical analyses for Hypo-

theses 2, 3, 4, and 5 to be performed.
Statistical Treatment of the Data
Research Hypotheses
For Hypothesis 1, the ,;_-test for independent means was employed
to test the null hypothesis against the alternate hypothesis.

Group
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gains scores were calculated separately for each test and sub-test
in critical thinking which was administered to subjects in both the

expet"imental and comparison groups,

.OS.

The alpha level was set at

Since the alternate hypothesis in all cases were directional,

a one-tailed test was appropriate.

Assumptions underlying the

;_-test for independent samples were independence of observations,
normal distribution, and homogeneity of variance which ensures that.
subjects which made up the samples came from the same population.
A

~-test

for independent means was the appropriate procedure to

in analyzing alternate Hypotheses 2 and 4.
.05 was set for these analyses.

The alpha level of

Because the alternate hypotheses

were both nondirectional, the t_-tests were two-tailed.
underlying the t_-test for

Assumptions

independent means were independence of

observations, normal distribution, and homogeneity of variance.
For Hypotheses 3 and 5, analysis of variance procedures were
employed to test the null hypotheses against the alternate hypotheses.

Analysis of variance procedures were used because more than

two age groups were compared.
.05.

The alpha level used for these tests

Post hoc analyses using the Scheffe method were planned

for any tests which showed significant differences among the age
groups in the mean gains scores of experimental subjects or in the
mean pretest scores of both experimental and comparison subjects.
Assumptions underlying analysis of variance were independence of
observations,

normal distribution, homogeneity of variance,

measurement of the dependent variable which is on at

and

least an

interval scale.
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Summary
The research method chosen for this study was a non-randomized
control-group, pretest-posttest design using four current events
classes to form an experimental group,
classes to form a comparison group.

and two social studies

The research design was chosen

in order to measure the effectiveness of a one-semester course in
critical thinking, which incorporated a teacher workbook, print
media, individual student journals, and group discussion focused on
problem solving, in improving the critical thinking skills of adult
education students.

Subjects in the study were students in the

adult education programs of three suburban school districts in
Macomb County, Michigan, during the 1987 fall semester.

Data were

obtained through administration of several instruments:

Level G of

the Cognitive Abilities Test (Thorndike & Hagen, 1986)

~

Weir Critical Thinking Essay Test (Ennis & Weir, 1985), teacherdeveloped tests, and a student satisfaction survey.

Classroom

teaching techniques included reading, writing about, and discussing
news articles; keeping a personal journal; and solving problems
individually in pairs and groups.

Statistical analysis of the data

was accomplished by means of !_-tests for independent Ileana and
analysis of variance.

Assumptions underlying the research and

limitations of the study were discussed.
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CHAPTER IV
ANALYSIS AND INTERPRETATION OF DATA

Introduction
Prior chapters contained a discussion of the need for,
background and design of this study.

and

This chapter reports demo-

graphic information which enabled the researcher to create a profile
of students who participated in the study, as well as quantitative
results found for the five hypotheses

investigated and tested

according to procedures outlined in Chapter: III.
Population and Sampling

The population for this study consisted of adult education
students in three suburban school districts located in Macomb
County, Michigan.

These adults did not as yet have a high school

diploma.

Subjects in both the experimental group and comparison group
were adults seventeen years of age or older.

While no random

selection of subjects was possible, the selection of subjects was
not manipulated by the researcher since each subject elected to
129
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take the course in which he or she enrolled for one-half credit
toward a high school diploma.

Because of traditionally low enroll-

ment in adult education classes in Macomb County, the experimental
group was composed of the entire enrollment of four current events
classes.

The comparison group included the entire enrollment of two

social studies classes.

These two groups made up the total sample

of 44 subjects.

Because no adult education classes in critical

thinking exist,

with the exception of those created by the re-

searcher for this study, it was necessary to select comparison
subjects from other classes.

Classes in American history and

government were deemed to be as close as possible to the focus of
''Current Events:

Problem Solving through Print Media."

Profile of !?articipants
In ot:der to provide a precise description of the students who
comprised the sample in this study,
analysis of Hypotheses 2,
outlines the age,
W"ere explored.

3,

4,

and to permit statistical
and 5,

the following section

the sex, and the educational level of students

The experimental mortality rate is also included in

the following section.
Age of Students
The subjects were asked to provide demographic. information at
registration.
profile.

This information was used to compile a student

Table 16 shows the number and percentage of students in

each age group W"ho participated in this study.

Students were
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divided into three age groups.

These groups were 17 years old, 18

to 22 years old, and 25 years old and older.

The rationale for

dividing subjects into these age groups was that 17 year olds, while
meeting the adult criteria for this study, still live with their
parents.

They either attend day school classes as well as adult

education classes, or recently dropped out of day school and are in
daily interaction with students in day school and continue to
identify with that group.

Students age 18 to 22 have been out of

school long enough to have severed daily relations with high school
students, and have worked at several jobs without securing employment meaningful enough to start their own families.

Older,

more

mature students, those 25 and older, do not identify with either of
the other two gt"oups because they have been out of school for a much
longer time, usually have families of their own, and tend to be the
more serious students,

The mean age for the experimental group was

18,7, whereas 22.7 was the mean age for the comparison group,

More

17 year olds were enrolled in the experimental group than had been
anticipated.
Sex of Students
Table 17 shows that the number of males surpass females in both
the experimental group and the comparison group,

Interviews with

directors and program coordinators garnered several possible
explanations.
to enroll for

First, the practice of allowing high school seniors
one half credit toward graduation,

has typically

attracted more males than females to the adult education program.
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Table 16
Age of Students

Age

Experimental
Group

17

12

42.9

31.3

17

18-22

10

35.7

50.0

18

21.4

18.8

25+
Total

28

100.0

Comparison
Group

16

100.1

Total

38.6
40.9
20.5

44

100.0

Table 17
Sex of Students

Sex

Experimental
Group

Comparison
Group

n

Male

16

57 .I

Female

12

42.9

28

100.0

Total

Total
n

10

16

62.5

26

59.1

37.5

18

40.9

100.0

44

100.0

Second, one of the districts which had an alternative education program bad teroporarily suspended its operation and sent its students
to their adult education program.

Third, this phenomenon may well

be different from one district to another.

In this study,

one

school district is adjacent to the Selfridge Air Nati.onal Guard
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Base,

This military base has traditionally supplied older females,

wives of older service men, to the adult education programs; thus,
it has traditionally had a higher ratio of females

other districts.

Adult education directors,

to males than

when interviewed,

stated that normally adult education programs, county-wide, have a
50-50 ratio of males to females,
Educational Level of Students
Table 18 categorizes the grade level of the students.
the fact that students in the comparison group

~Jere

Despite

an average of

four years older than students in the experimental group,
groups had a mean grade level of ll. 3 years.
students wait

longer to complete

[J,

both

This may indicate that

S, government and history

requirements for graduation and choose elective classes, such as the
experimental class llhich was the focus of this study.

Both the

experimental and comparison groups consisted of twice as many high
school seniors as any other grade level.

The reason for this

phenomenon is that seniors who lack just one half credit in order to
graduate are permitted to take that credit through adult education
programs while still being enrolled in day school.

These students

paid for the class and account for the unusually high number of 17
year olds who participated in the study.

Iaterviews with adult

education directors and program coordinators indicate that this is a
growing phenomenon and also a growing concern.

Adult education

personnel are worried because too many youth in a class tend to
frighten older, more matut'e students

a~o~ay;

and because high schools
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may be using adult education programs for their troubled or troublesome youth, rather than developing alternative education programs.
Table 18
Grade Level of Students
Grade
Level

Experimental
Group

Comparison
Group

10

25.0

31.3

11

17.9

6.3

12

Total

Total

12

27.3

13.6

16

57.1

10

62.5

26

59.1

28

100.0

16

100.1

44

100.0

Mortallty Rate
Initially, 66 students registered for the classes which formed
the base of this study.

Table 19 shows the number of absentees as

well as the number of students who dropped the classes.

One third

of the subjects were lost in the study, while 67 percent of the
students who enrolled successfully completed the requirements of
the study.
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Table 19
Mortality Rate

Students

Experimental
Group

Comparison
Group

Total
n

Enrolled

43

Absent Test Day

100.0

23

66

100.0

26.1

17

25.6

69.6

44

66.7

100.0

9.3

4.3

Dtops

11

25.6

Participants
Included in
Study

28

65.1

16

7.6

Hypothesis Testing
Analytical Techniques Employed
Selecting The Ennis-Weir Essay Test (Ennis & Weir, 1985) and
the Cognitive Abilities Test (Thorndike & Hagen, 1986) for use with

adult students was a unique feature of this study,

in that the

researcher pioneered the use of these two tests with adults seeking
to obtain a high school diploma.

Following tabulation of pretest

and posttest scores on both testing instruments (see Appendix B for
a copy of both tests and Appendix 0 for student raw scores), gain
scores were calculated by subtracting pretest score from posttest
score for each test and subtest for each student.
analyzed by computer with two software programs.
hypothesis was tested at the alpha = • 05 level.

Data were

Each research
All

~tests

for
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independent groups and Pearson correlations were performed with
Edu-Ware' s Statistics 3. 0 computer package.
report

the exact probability,

researcher.

This package did not

nor did ,t tables reviewed by the

All analysis-of-variance tests were conducted with

Statistical Analysis Software's Anova II,

Version 1.1.

This

package, as well as F-tables reviewed, did not report probability
for values less

than 1.00.

presented in the

following sections.

Findings for each hypothesis
Scores of students who

were absent on test days or who eventually dropped the classes were
eliminated from analysis.
Statistical Testing of Hypothesis 1
Hypothesis l stated that the mean gain scores of the experimental group in both overall and specific critical thinking skills
would be greater than the mean gain scores of the comparison group.
The ,t-test for independent groups was used to test the null hypothesis against

the directional research hypothesis.

alternative hypothesis was directional,
appropriate.

Assumptions underlying the

Since the

a one-tailed test was
~test

include random and

independent samples, homogeneity of variance, a normal distribution,
and data on at least an interval scale.

The region of rejection for

a one- tailed test, with 42 degrees of freedom, was 1.684.

Since

none of the ,t-values was greater than the critical value of 1.684,
the researcher failed

to reject the null hypothesis.

analysis are presented in Table 20.

Results of

Therefore, the study did not

produce any evidence of differences between the experimental group
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and comparison group in both overall and specific critical thinking
skills.

Table 20
Hypothesis Ill: t-Test Summary Table Comparing Gains
in Overall and Specific Critical Thinking Skills
for Ex:.perimental and Comparison Groups
Test

Group

Mean

SD

df

t•

42

0.!773

42

o. 7438

42

0.6553

42

0.1383

Ennis-Weir:

argumentation
creativity
problem solving

Exp

28

1.07

4. 69

Camp

16

0.81

4.61

Exp

28

0.29

2.34

Camp

16

o. 38

3. 56

Exp

28

I. 25

2.98

Camp

16

0.63

3.16

Exp

28

0.89

2.54

Comp

16

1.00

2.34

ns

Cognitive Abilities

Test, Part 1
sentence completion
inductive reasoning
verbal abstract
reasoning
Cognitive Abilities
Test, Part 2

verbal dassification
inductive reasoniag
verbal abstract
reasoning
Cognitive Abilities

Test, part 3
verbal analogy
inductive reasoning
verbal abstract
reasoning
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Table 20--Continued
Test

Group

n

Mean

SD

Exp

28

2.43

3.47

Comp

16

l. 25

7.32

df

t'

42

0. 7257b

Cognitive Abilities
Test, Total
induct! ve reasoning
verbal abstract
reasoning

ns

acritical value of t is 1.684 for a one-tailed test at the .OS
level.
bAdjusted t value is given sinc.e there 11as no homogeneity of vari-

Statistical Testing of Hypothesis 2
Hypothesis 2 stated that there would be differences in the mean
critical thin.king scores of all male and female adult education
students prior to instruction.

The ;_ test for independent groups

was used to test the null against the alternate hypothesis.
alpha level 11as set at .OS.

The

Since the hypothesis was non-direc-

tiona!, a two-tailed test was conducted.

Assumptions underlying the

test include random and independent groups, homogeneity of variance,
normal distributiont and at least an interval scale.

The region of

rejection for alpha = .OS, with 42 degrees of freedom, was 2,021.
Table 21 indicates that none of the !:.._ values was greater than or
equal to the critical value.

Therefore, the researcher failed to

reject the null hypothesis; thus, no differences were found between
males and females prior to instruction.
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Table 21
Hypothesis /12: _t-Test Summary Table Comparing Overall and
Specific Critical Thinking Skills of All Male and
Female Subjects Prior to Instruction
Test

Group

n

Mean

SD

df

,a

42

0.2219

42

1.5737

42

1.4302

42

I. 5298

42

0.0126

Ennis-Weir:
Female

18

5,33

5.48

Male

26

5.00

4.46

Female

18

12.00

4. 27

Male

26

13.77

3.19

Female

18

17.11

3.32

Male

26

IS .27

4. 70

Female

18

12.61

4. 57

Male

26

10.50

4.46

Female

IB

39.50

9. 92

Male

26

39.54

9.96

argumentation
creativity

problem solving
Cognitive Abilities
Test, Part 1

sentence completion
inductive t'easoning
verbal abstract
reasoning
Cognitive Abilities
Test, Part 2
V"erbal classification

inductive reasoning
V'erbal abstract
reasoning
Cognitive Abilities
Test, Part 3

verbal analogy
inductive reasoning
verbal abstract
reasoning
Cognitive Abilities
Test, Total

inductive reasoning
verbal abstract
reasoning
acritical value of t
level.

is 2.021 fo< a two-tailed test at the

ns

.os
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Statistical Testing of Hypothesis 3
Hypothesis 3 stated that there would be differences in the mean
critical thinking scores among several age groups of adult education
students prior to instruction.

Means of several age groups were

calculated and are presented, along with sample sizes, in Table 22.
Students age 17 appeared to do better than other age groups on The
Ennis-Weir Essay Test (Ennis & Weir, 1985), whereas students age 25
and older consistently scored better than younger students on the
Cognitive Abilities Test (Thorndike & Hagen,

1986).

In order to

determine if these mean differences were significant, analysis-ofvariance procedures were performed.
23.

Results are presented in Table

Since the F-values obtained were less than the critical value

of 3.23 at alpha of .os, the researcher failed to reject the null
hypothesis.

Therefore, no differences were found among three age

groups prior to instruction.

Finding no significant differences,

the researcher conducted no post hoc analyses.

Statistical Testing of Hypothesis 4

Hypothesis 4 stated that there would be differences in mean
improvement in critical thinking skills between male and female
adult education students enrolled in the one-semester critical
thinking program using print media.

The t"test for independent

groups was used to test the null hypothesis against the research
hypothesis.

The alpha level was set at .as.

hypothesis was non-directional,

a

Since the alternate

two-tailed

test was used.

Assumptions underlying the test include random and independent
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Table 22
Kypothesis #3: Table of Means for Overall and Specific
Critical Thinking Skills by Age Groups for All
Students Prior to Instruction
Test

Group

Mean

Ennis-Weir:

17
18-22

argumentation
creativity
problem solving

25-up

17
18
9

5. 53
4. 72
5. 22

Total

44

5.17

17
18-22
25-up

17
18
9

13.29
12.61
13.44

Total

44

13.11

17
18-22
25-up

17
18
9

16.71
14.61
17.56

Total

44

16.29

17
18-22
25-up

17
18
9

11.29
8.94
11.89

Total

44

10.71

17
18-22
25-up

17
18
9

41.29
36.17
42.89

Total

44

40.12

Cognitive Abilities
Test, Part 1

sentence completion
inductive reasoning
verbal abstract
reasoning
Cognitive Abilities
Test, Part 2

verbal classification
inductive reasoning
verbal abstract
reasoning

so
4.84
5.58
3. 53

3.12
3.20
5. 73

3.62
4. 77
3.81

Cognitive Abilities

Test, Part 3

verbal analogy
inductive reasoning
verbal abstract
reasoning
Cognitive Abilities
Test, Total

inductive reasoning
verbal abstract
reasoning

4. 75
3.92
3.18

a. 76
9. 70
11.08
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Table 23
Hypothesis 113: Analysis-of-Variance Summary Table for
Overall and Specific Critical Thinking Skills by

Age Groups for All Subjects Prior to Instruction
Test

Source

df

MS

pa

Ennis-Weir:
Between

2.21

argumentation
creativity

0.090
Within

41

24.27

41

14.44

problem solving
Cognitive Abilities
Test, Part 1

Between

2. 62

sentence complet ton
inductive reasoning

0.182
Within

verbal abstract
reasoning
Cognitive Abilities
Test, Part 2

Between

verbal classification
inductive reasoning
verbal abstract
reasoning

Within

30.56
41

1. 759

.183

1.880

.163

1. 767

.182

17.37

Cognitive Abilities
Test, Part 3

Between

verbal analogy
inductive reasoning
verbal abstract
r_easoning

Within

32.25
41

17.16

Cognitive Abilities

Test, Total
Between

164.14

inductive reasoning
verbal abstract

Within

41

92.90

reasoning
8 Crltlcal value of F is 3. 23 at the .OS level of significance
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samples, homogeneity of variance, normal distribution, and data on
at least an interval scale.

The region of rejection for alpha

.OS, with 26 degrees of freedom., was 2.056.

=

Table 24 shows that

since none of the t-values was greater than the critical value of
2.056,

the researcher failed

Therefore,

to reject the null hypothesis,

no significant improvement was found betweenmale and

female students enrolled in the onesemester critical thinking
program,

Because homogeneity of variance was not found on
~

Ennis-Weir Essar Test, an adjusted

'!!!!

W"as computed to compensate

(Hinkle et al., 1979),
Table 24
Hypothesis 114: t-Test Summary Table Comparing Gains in
Overall and Specific Critical Thinking Skills fot' Males
and Females in the Experimental Group
Test

Group

Ennis-Weir:
argumentation
creativity
problem solving

Mean

so

Female

12

o. 75

6. 72

Male

16

1.31

2.52

Female

12

0.67

2.39

Male

16

0.00

2.34

Female

12

!.33

2.67

Male

16

1.19

3.27

df

t•

26

o. 3088b

26

o. 7401

26

0.1259

Cognitive Abilities
Test, Part 1
sentence completion
inductive reasoning
verbal abstract
reasoning

ns

..

Cognitive Abilities
Test, Part 2
verbal classification
indue t1 ve reasoning
verbal abstract
reasoning

ns

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

144

Table 24--Continued
Group

Test

n

Mean

SD

Female

12

0.42

2.23

Male

16

1.25

2.77

Female

12

2.42

3.15

Male

16

2.44

3. 79

df

Cognitive Abilities
Test, Part 3
verbal analogy
inductive reasoning
verbal abstract

26

0.8536

ns

26

0.0154

ns

Cognitive Abilities
Test, Total
inductive reasoning
verbal abstract
reasoning

acritical value of t is 2.056 for a two-tailed test at the .05
level.
bAdjusted t value is given since there was no homogeneity of
variance,
Statistical Testing of Hypothesis 5
Hypothesis 5 stated that there would be differences in the mean
improvement in critical thinking skills among several age groups of
adult education students enrolled ln the one-seaester critical
thinking program using print media.

Means of the gains scores of

three age groups were calculated and are presented, along with
sample sizes, in Table 25.

Differences in the uans of the groups

were then tested using analysis-of-variance pr;:,cedures.
presented in Table 26.

Results are

Since the obtained F-values 111ere not

significant at alpha of .05, the researcher failed to reject the
null hypothesis;

thus there were no significant differences among
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Table 25
Hypothesis #5: Table of Means for Gains in Overall
and Specific Critical Thinking Skills by Age
Groups in the Experimental Group

Test

Group

Mean

SD

3.47
4.97
6.59

Ennis-Weir:

17
18-22

al:'gumentation
creativity
problem solving

25-up

12
10
6

0.33
1.00
2.67

Total

28

!.33

12

Cognitive Abilities

Test, Part 1

17
18-22

10

sentence completion

25-up

6

0.33
-0.10
0.83

inductive reasoning
verbal abstract

Total

28

0.35

17
18-22
25-up

12

10
6

!.17
1.10
1.67

Total

28

1.31

17
18-22
25-up

12
10
6

0.17
1.60
!.60

Total

28

1.12

17
18-22
25-up

12
10
6

!. 67
2.60
3.67

Total

28

2.65

2.53
2.42
2.04

reasoninJ
Cognitive Abilities
Test, Part 2

verbal classification

3.04
3. 78
!. 21

inductive reasoning

verbal abstract
reasoning
Cognitive Abilities
Test, Part 3

verbal analogy
inductive reasoning
verbal abstract
reasoning
Cognitive Abilities
Test, Total

inductive reasoning
verbal abstract
reasoning

2. 76
2.37
2.40

3.28
4.38
!.86
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Table 26
Hypothesis #5:

Analysis-of-Variance Summary Table for Gains

in Overall and Specific Critical Thinking Skills by Age

Groups in the Experimental Group
Test

Source

df

MS

pa

Ennis-Weir:
Between
argumentation
creativity
problem solving

12.38
0.541

Within

25

22.88

25

5. 78

Cognitive Abilities
Test, Part 1

Between
sentence completion
inductive reasoning

1.87
0.324

Within

ns

verbal abstract

reasoning
Cognitive Abilities
Test, Part 2

Between
verbal classification
inductive reasoning
verbal abstract
reasoning

0.82
0.086

Within

25

9.52

Cognitive Abilities

Test, Part 3
4.63

Between
verbal analogy
inductive reasoning
verbal abstract
reasoning

Within

25

6.52

25

12.34

o. 711

Cognitive Abilities

Test, Total
B. 58

Between
inductive reasoning
verbal abstract
reasoning

0.696
Within

ns

*Critical value of F is 3. 38 at the .05 level of significance.
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the three age groups in their improvement in critical thinking
skills.

Because the F-values were not significant, post hoc

analyses were not performed.

In sum, the research hypothesis was

not accepted.
A Case for the Use of ·rwo Tests of Critical Thinking
Speculation that use of two testing instruments may be unwarranted led the researcher to calculate a Pearson correlation
coefficient to determine the nature and strength of the relationship
between scores on The Ennis-Weir Essay Test and the Cogo.itive
Abilities Test.
pretest,

The Pearson r calculated for all students on the

found in Table 27, indicated that only a low positive

correlation exists between the two testa; such a finding supports
the researcher's decision to employ multiple testing measures of
critical thinking.

'!!l!.._Cognitive Abilities Test and each of its

subtests measured whether students learned the concepts, while

!1!2..

Ennis-Weir Essay Test provided a method whereby students could apply
those concepts and demonstrate their ability to perform at a much
higher level of thinking.

These two tests, coupled with teacher-

developed tests throughout the semester, gave a better indication of
student achievement.
Table 27 shows that an intet'esting phenomenon emerged when
comparing the results of the Pearson r correlations between the
experimental group and the comparison group.

The test scores for

the experimental group showed an increased degree of relationship
between the pretest and posttest with the posttest showing a much
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Table 27
Table for Pearson Correlation Coefficients Showing Nature
and Strength of Relationships Between Enni.s-W'eir
and Cognitive Abilities (Total) Tests
Group and Test

44

All Students,
Pretest

0.2842

0.2372

Experimental,
Pretest

28
Experimental,
Posttest

0.2044

-0.538

0.5906

1.082

0.2793

0.4152

Comparison,
Pretest

16
Comparison,
Post test

0.2261

Experimental,
Post test
Comparison,
Post test

28

0.5378

16

0.2261

stronger relationship than the pretest.
however,

1.269
0.5378

The comparison group,

showed a stronger pretest correlation than the posttest

correlation.

Since the phenomenon observed indicated a change in

each group from pretest to posttest, and these changes occurred in
opposite directions for each group, the pretest and posttest results
were compared in each group to see if correlations were significantly different.

Because no researcher has previously used The

Ennis-Weir Critical Thinking Essay Test and the Cognitive Abilities
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~

together, there were no data to indicate an expected population

correlation coefficient.

Thus,

there was no way to know what

relationship might exist between the two tests.

A zero correlation

would not be reasonable because both tests measure aspects of
critical thinking.
A test of the null hypothesis of no difference between two
population correlation coefficients for independent samples (Hinkle,
et al, 1979) was conducted for the experimental group and for the
comparison group.

These groups were deemed independent because the

same scores were not repeated in calculation of the two correlation
coefficients.

A test using the same hypothesis for independent

samples was conducted to compare the experimental group posttest
correlation coefficient with the comparison group posttest correlation coefficient.
Statistical Testing With Fisher's Log Transformation
The first test conducted was to determine whether or not there
was a difference between the experimental group's pretest and
posttest correlation coefficients.
difference between two
tested.

The null hypothesis of no

population correlation coefficients was

This hypothesis was tested using two sample correlation

coefficients computed from data from two independent samples.
test statistic was the Fisher z.
The alpha level was set at .OS.

The

A two-tailed test was conducted.
Assumptions for the two-sample case

include independent samples and the equality of the variances of the
two populations (Hinkle et al., 1979).

The region of rejection for
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a two-tailed test was plus or minus 1.96.

Since the z value of

1.269 did not fall into the critical region, the researcher failed
to reject the null hypothesis.

Thus,

no difference was

found

between the pretest and posttest correlation.s for the experimental
group.

Results of this study can be found in Table 27.

A second test was conducted to determine whether or not there
a difference between the pretest and posttest correlations of
the comparison group.

The null hypothesis of no difference between

two population correlation coefficients was tested.

This hypothesis

was tested using two sample correlation coefficients computed from
data from two independent samples,
Fisher z.
at .OS.

The test statistic was

o\ two-tailed test was conducted.

the

The alpha level was set

Assumptions for the two-sample case include independent

samples and the equality of the variances of the two populations
(Hinkle et al., 1979).

The region of rejectioo. for a two-tailed

test was plus or minus 1.96.

Since the z value of -0.538 did not

fall into the critical region, the researcher failed to reject the
null hypothesis.

Thus, no difference was found between the pretest

and posttest correlations for

the comparison group.

Table 27

outlines the results of this test.
The final test conducted was to determine whether or not there
a difference between the experimental group's posttest and the
comparison group's posttest correlation coefficients.

The null

hypothesis of no difference between two population correlation
coefficients was tested.

This hypothesis was tested using two

sample correlation coefficients computed from data from two indepen-
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dent samples.

The test statistic was the Fisher z.

test was conducted.

A two-tailed

The alpha level was set at .OS.

Assumptions

for the two-sample case include independent samples and the equality
of the variances of the two populations (Hinkle et al., 1979).
The region of rejection for a two-tailed test was plus or minus
1.96.

Since the z value of 1.082 did not fall into the critical

region,

the researcher failed

to reject the null hypothesis.

Thus, no difference was found between the posttest correlation
coefficient of the experimental group and the posttest correlation
coefficient of the comparison group.

Results of this test are

presented in Table 27.

Summary
Two major presentations were made in this chapter.

The first

developed a demographic profile of the 44 students who participated
in this study.

The second was a report of the statistical testing

for each of the five hypotheses which were developed to answer the
major questions of this study.
In sum, results of statistical analysis of Hypothesis 1 shor.Jed
no significant differences in improvement in critical thinking were
found between the experimental and comparison groups.

Hypothesis 2

and Hypothesis 4 indicated there were no differences between males
and females either prior to instruction or following instruction.
Hypothesis 3 and Hypothesis 5 resulted in no significant differences
in critical thinking skills prior to instruction or following
instruction among three different age groups.
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General conclusions based on experimental findings,
cations of these findings,

impli-

and recommendations are presented in

Chapter V.
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Introduction
This chapter contains a summary of Chapters I, II, III, and IV.
Conclusions which were reached as a result of data analysis will be
discussed, as well as some implications of those conclusions.
Recommendations for further research and changes in educational
practices are also discussed.

Summary
The purpose of this research was to investigate the effectiveness of an educational program in which print media were employed to
teach critical thinking skills to adult education students.

The

major problem which became the focus of this research was whether or
not adult students, who have not as yet obtained a high school
diploma, show greater improvement in critical thinking, as measured
by objective and essay tests, if they participate in a critical
thinking skills program using print media, than if they do not.
A review of the literature on critical thinking skills led to
the development of five hypotheses which addressed the questions
raised in this study.
1.

These five hypotheses were:

There ls a relationship between adult students' ability to

use critical thinking skills and participation or nonpartlclpatlon
!53
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in a one-semester course in which print media are employed in the
teaching of critical thinking skills.
2.

There is a

relationship between sex and the critical

thinking skills of adult education prior to instruction.
3.

There is a relationship between age and the critical

thinking skills of adult education students prior to instruction.
4.

There is a relationship between the degree of improvement

in critical thinking skills resulting from participation in a onesemester critical thinking program in which print media are employed
and the sex of adult education students.
5.

There is a relationship between the degree of improvement

in critical thinking skills resulting from participation in a onesemester critical thinking program in which print media are employed
and the age of adult education students.
The methodology used in this study was a nonrandomized control
group,

pretest-posttest design.

Gains scores showing improvement

for subjects in both the experimental and the comparison groups were
computed and analyzed by computer software programs.
2,

and 4 were

Hypotheses 1,

tested using the .t"test for independent groups.

Hypotheses 3 and 5 were tested using analysis-of-variance procedures.
Adult Student Profile
Adult students who participated in this study were predominantly white suburbanites who ranged in age from 17 to 67 years
old.

Males made up 57 percent of the sample,

whereas

females
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totaled 43 percent of the sample.
pants was 11.3 years.

The mean grade level of partie!-

Students who successfully completed the

requirements of the program comprised 67% of the total originally
enrolled.

While the loss of one third of the students in the study

causes concern with regard to external validity, this amount of loss
was no greater than normally experienced in adult education programs.

In fact, this was why the researcher used six classes to

allow for the loss of subjects.

Data from these subjects were not

used in the research analysis.
While results found for
disappointing,

some of the five hypotheses were

further interpretation is necessary.

In the fol-

lowing pages, conclusions, implications of those conclusions, and
recommendations for further 'research and changes in educational
practices are outlined.
Conclusions
Statistical Findings
Several conclusions were reached based on the findings of this
study.

First, a one-semester class in critical thinking skills in

which print media were used did not result in greater improvement in
critical thinking skills for adult students who participated in the
critical thinking program.

Second, males and females who partie!-

pated in the critical thinking program showed no evidence of
differences in their knowledge of critical thinking either prior to
instruction or following instruction.

There was no support for the

speculation which surfaced in Chapter II,

that males may have
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entered the program with superior critical thinking skills as a
result of job experiences.

Third, students in various age groups

did not demonstrate differences in critical thinking skills either
prior to or following instruction.

Therefore, sex and age were not

shown to be factors which contribute to or inhibit the learning of
critical thinking skills.

This absence of proven differences

between age groups may be consistent with evidence found in the
literature that older students, mostly females in this study, do no
worse than younger students;
educators,

this is encouraging news

given the traditional wide gap in ages

adult education classrooms throughout Macomb County.
is the fact

that failure

to adult

found in most
Worth noting

to reject the null hypotheses does not

imply that there are no differences or that there is no relationship
with the use of an alpha of .05.
Demographic Findings
In general, 17 year old students comprised 38.5 per cent of the
sample.
subjects.

Students 18 to 22 years old made up 23 percent of
There were

the

23 and 24 year old students in the study.

One male and five female subjects over age 25 registered for any of
the classes from which the sample was drawn.
In light of the

literature

review,

this study served

to

reinforce previous studies which indicated that adult education
students experience social, economic,
learning.

and cultural barriers

to

In addition, they demonstrate poor reading, writing, and

discussion skills.

However, the literature review suggested that a
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growing population of elderly and recent
western cultures,

immigrants,

from non-

is changing the outlook for society; and for

schools in particular (Hodgkinson, 1986).

While this is true, this

study did not produce subjects from either of these groups.

The

Macomb County students who comprised this study were predominantly
white, young, males.

Over 60% of the subjects were under age 25.

While females comprised 43% of this study, young males under age 25
numbered 57%,

Only one male and five females over the age of 25

participated in this study.
Recent immigrants, those entering this country during the last
five years, did not show up in this study,

While many immigrants do

attend classes for obtaining basic skills such as reading, writing,
and speaking the English language,

they do not have sufficient

mastery of the language as yet to enable them to register for high
school completion classes such as those which made up the samples in
this study.
In sum, those Macomb County adult education subjects studied in
this research were predominantly white, young, males.
Observations Concerning Macomb County Adult Education Programs
Based on the researcher's classroom experience in this study,
several observations can be made,

First, adult education programs

are being used as alternative education programs for troublesome
youth or as a means

to circumvent summer school for high school

seniors who either failed a class or need an additional class in
order to graduate,

Second, students take too long to discover what
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they need in order to function in the real world; thus students aged
18 to 25 years old, while at the height of their potential, are
squandering their time going from one menial minimum-wage job to
another.

They are not able to go into the military service or find

worthwhile employment without a high school diploma, nor can they
marry and adequately support a family.
from this that schools,

Third, one must conclude

in their day school and adult education

programs, need to do a better job of making students aware of their
needs

in the outside world so they do not waste their youth in

unproductive pursuits.
Implications
The Age Factor
Overrepresentation in adult education classes by 17 year old
students has several implications for adult education programs,
First, older, more mature students will not attend classes with a
high ratio of youth.

A comfortable mix: of age groups within a class

can stir lively debate,

with a variety of perspectives being

expressed during discussions; however,
classroom

~r~ith

too many youth in a single

older adults tends to result in the older students

dropping out of the class; or not registering at all.
Second, administration of adult education programs takes on the
characteristics of a second high school,
"more of the same."

~r~here

students merely get

Third, and in conjunction with the problem just

outlined, adult education programs lose their focus on adult needs
as well as their multi-purpose function in educating and serving the
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needs of all of the community.
Underrepresentation of 18 to 25 year old students as well as
older males in the 25 year old and older group has profound implications not only for students and adult education programs, but for
colleges and universities; employers; and society in general.

The

loss of self-esteem resulting from squandered time, failure to find
worthwhile employment, and an inability to adequately provide for
their families,

is devastating to students and tends to compound

their problems.

This loss of self-esteem contributes to the high

rate of divorce and drug and alcohol abuse being seen in society
today.

These problems may be one reason these students do not

attend adult education programs.
register for classes,

Often, even if these students do

their personal problems prevent

them from

attending, and they end up dropping out of school again.

Another

explanation for students absence from adult education programs might
be that either adult education programs are not targeting or
reaching these students in their recruiting efforts.

Finally, it is

possible that certain students do not register for classes in adult
education programs because they do not meet the perceived needs of
these students.
Formal Student Testing
Formal testing of adult students presented some interesting
challenges to the researcher.

Fear of testing,

because of past

failures, led to very visible anx:iety for students, despite the fact
they were told results would have no direct impact on their grades.
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Because pretests were administered in the beginni::::.g weeks of the
semester, the lack of time for building rapport between teacher and
students only contributed to these fears.

Poor writing skills also

created difficulty for many students on The Ennis-Weir Essay Test
(Ennis & Weir, 1985) and, again, compounded these fears.
Timing of the Testing
The timing of the pretests posed concerns for the adult
education directors.

Because money allocated to adult education

programs is based on fourth Friday (in September) attendance
figures, directors wanted the researcher to wait until week five to
pretest students.

Their fear was that testing would scare students

away from the program.

This feared mass exodus from the classes did

not materialize; however, the researcher did witness test anxiety
among the majority of students tested.
The timing of the posttests also created major worries for the
researcher.

While posttests logically followed instruction, it was

unfortunate that the end of a semester followed immediately after
Christmas and New Years Day.

The researcher believes that this

phenomenon created a party atmosphere among students which interfered with their ability to perform effectively, in soiiE!. cases, on
the posttest.

Support for this speculation can perhaps be found in

the drop in posttest scores of some of the students who had done
well on the pretests.

The anxiety observed during the pretests was

absent on the posttests.

Whether students became more comfortable

with the teacher or whether the holiday atmosphere merely relaxed
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students was undetermined,
Testing Instruments

Use of the testing instruments themselves was both interesting
and challenging for

the

researcher because both the Cognitive

Abilities Test (Thoradike & Hagen., 1986) and The Ennis-Weir Essay
~

(Ennis

& Weir,

1985) were pioneered and pilot tested with

adults in this study.

Finding no significant differences between

the experimental group and the comparison group could have resulted
because the tests are not reliable with adult students.

One area of

suspicion concerns the Cognitive Abilities Test,

subtest three,

which measures students' understanding of analogies.

Many students,

following the posttest, asked questions which indicated their lack
of awareness of certain items contained in the analogy section.
This

possibility of a

lack of reliability for adult education

students is even more compelling when one considers that these kinds
of questions came from all four classes which made up the experimental group and from both social studies classes making up the
comparison group.

This may well indicate a cultural bias in the

testing instrument,

despite the fact

cultural bias and piloted by
biased,

that

it

testing experts.

was

screened

If the

testing experts would need to make adjustments for

cultural bias.
culturally,

If

the

testing instrument is not

for

test

is

that

found biased

then one would have to assume that adult education

students are lacking enough cultural knowledge
their ability to learn.

This finding

is

that it inhibits

interesting when one

considers that two authors, Bloom (1987) and Hirsch (1987) recently
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described this problem when discussing both tegular high school
students and college students.
The Teaching Methods
Classroom methods for the experimental group included reading,
writing, and discussion about real-life problems using print media.
Students kept a personal journal of their explorations.

Discussion

took place between pairs and groups of students which focused
problem solving and decision making skills.

While most students in

adult education have reading and writing problems, it was during the
discussion segments of the class that the researcher observed the
most serious difficulties.
teacher,

Without strong intervention by the

younger students were not able to carry on meaningful

discussions even when given a format to follow, along with written
and verbal instructions.

Students would listen to the teacher, but

not to their own peers.

Common courtesy and respect for a variety

of opinions and values were all but nonexistent.

Because these are

skU';; w.lich can and must be taught, the teacher found it necessary
to frequently intervene.

Students finally were able to demonstrate

improvement in these human relations skills.

The researcher had not

expected to have to devote so much time to reinforce these skills.
Implications of this fact alone causes one to conclude that critical
thinking skills should be taught simultaneously with training in
basic reading, writing, and human relations skills.
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Recommendations
Based on conclusions resulting from this study,

and

the

perceived implications, the following recommendations are made.
The Age Factor
Because adult education programs are being used for alternative
education purposes

in some districts,

it is

recommended that

districts either set up their own alternative education programs,
such as Enterprise High, administered by adult education departments, or enter into a consortium with another district in order to
jointly provide this service.
attend

This would allow older adults

to

programs without the disruption caused by troubled youth

whose needs are vastly different from those of adults,

This

step would prevent adult education programs from merely duplicating
high school services and would also prevent older students from
leaving the program.

Such a step may even increase their enrollment

once adults know they will not be sharing their classroom with
troubled youth,
Full counseling services should be provided students who
experiencing difficulties resulting from divorce,
drug addiction (Grant, 1988).

alcoholism,

and

Several small districts who could not

afford this service might obtain the services of the Intermediate
School District who could supply counselors on a district rotating
basis one night a week.
purpose.

A grant might also be obtained for this

Another idea which might be helpful to districts is to use

doctoral students to provide these services while serving intern-
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ships in the school district.
The Testing Factor
Student fear of testing could be reduced by using popular or
familiar teachers, those in whom trust has already been developed,
as researchers.

This "instant" rapport would greatly facilitate the

testing process.
Better timing of the testing would,
scores.

perhaps,

By moving the testing to second semester,

improve test
fourth Friday

attendance counts and the disruption of class they create would not
be a factor.

The holidays would be over and, thus, the excitement

and party atmosphere that accompanies them would also be gone.
Because one semester was not a long enough time period in which
to develop critical thinking skills,

it is also recommended that

"time on task" be increased by requiring classes to meet for two
hours twice a week, rather than meeting once a week for three hours,
which is the current practice for many adult education programs.
End-of- the-sellester student evaluations conducted by the researcher
(see the appendix for a copy of the student satisfaction survey)
indicated that students enjoyed the critical thinking skills class,
but would actually prefer shorter class periods.
The testing instruments themselves received mixed comments from
students.

Most students were comfortable with the content of The

Ennis-Weir Essay Test (Ennis & Weir, 1985) because driving an
automobile and writing a letter to the editor were already part of
their life experiences; however, essay writing was difficult for the
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majority of students.

One recommendation is to increase writing

practice by requiring teachers across the curriculum to teach more
writing skills and to give more essay-type questions when testing
students.

The Cognitive Abilities Test (Thorndike & Hagen, 1986)

caused comments from students which indicated either a cultural gap
ex:isted in the test or a cultural gap ex:isted in adult education
students,

or a reading problem exists,

research on this

test

or all

three.

Further

is recommended to determine if Subtest 3,

which measures understanding of analogies is culturally biased for
this segment of the population.

While this test was not specifi-

cally developed for adults, it was used by the researcher after an
extensive review of the test, because its tenth grade reading level
and content were deemed appropriate and compatible with the needs of
this study.

Creating Partnerships:

A Look at Changing Practices

Better dialogue leading to cooperation and team work between
school principals and adult education directors should be
aged.

This team effort would better serve the needs of teenage and

older adult students and would, ultimately, ease the burdens of both
principals and directors in placing students in the correct educational program.
Partnerships must be encouraged among business and industry
which

supply technical knowledge and equipment;

which

provide tax: dollars;

government,

schools which have administrative

expertise and teachers to provide training; and parents and stu-
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In this w-ay, all are able to

dents, w-ho utilize these services.

give back to the community through their labors.

The combined

efforts of these groups can provide the necessary social skills,
basic education skills,

and job skills so necessary to obtain a

better w-ay of life.
Successful projects such as Cooperative Federation for Education Experiences
setts
Kameen,

(COFFEE),

developed between Oxford,

Massachu-

schools and the Digital Equipment Corporation (Justiz &
1987);

or

the Peninsula Academies,

California schools and

developed betw-een

the Hewlett-Packard Company,

should be

encouraged (Justiz & Kameen, 1987) as means to balance basic skill
needs with job skill needs of students.

The mentoring of students

by business and cooperative learning (Seeley, 1986) are ideas whose
time have come in adult education.

By cooperating in a team effort,

students can be encouraged and motivated to succeed.

Attaching

learning to job skills, w-here students can learn by doing, will pay
dividends for society in reduced welfare payments and unemployment.
Students must make the connection that class work is preparation for
life's work.

Partnerships can and should help make that connection,
Summary

Three conclusions were reached as a result of
First,

this

study,

a one-semester class in critical thinking in which print

media w-ere used did not result in greater improvement in critical
thinking skills for adult students who participated in the critical
thinking programs than for those who did not participate.

Second,
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males and females who participated in the critical thinking program
showed no evidence of differences in their knowledge of critical
thinking

ei_~he~ ..prior

to or following instruction,

Third, students

in various-. age grou!!s did not demonstrate differences in critical
thinking skills either prior to or following instruction.
Four implications of this study for adult education programs
include:
1.

the need to take a closer look at the wide gap in ages

found in these programs in order to ensure each receives an appropriate program which really meets his or her needs
2.

any formal testing of adult students must be done with

great care and consideration,

These students fear testing, due to

their past failures, and they exhibit poor reading and writing
skills
3,

careful timing of the testing is essential.

Adult educa-

tors should avoid testing before fourth Friday and near holidays
these times are characterized by disruptions
4,

researchers interested in future studies of critical

thinking must be sure that testing instruments used are appropriate
for adult students.
The following recommendations resulted from this study,
Adult education programs should include both alternative
education programs and traditional adult education programs in order
to better meet the needs of these vastly different clients.
In

future studies,

research and formal testing in second

semester, following fourth Friday and holidays, may prove to be less
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problematic for both student and researcher.
Because one semester of one-day-a-week classes was not a long
enough time period to develop critical thinking skills, the recommendation was made to increase class time by one hour by meeting
twice a week.

The recommendation was also made to increase time

spent teaching reading, essay writing, and discussion skills across
the entire curriculum.
Recognizing that it takes an entire community to educate its
members, a final recommendation was made to encourage partnerships
among business and industry,

government,

schools, parents, and

students themselves in order to provide a well-rounded and more
meaningful education.
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DEFINITION OF TERMS

Below is a list of terms essential to the understanding of
analysis and problem solving.
Adult Basic Education
"Adult education for adults whose inability to speak, read,
write the English language constitutes a significant impairmemt of
their ability to get or retain employment commensurate with their
real ability,

which is designed to help eliminate such inability

and raise the level of education of such individuals, with a view to
making them less likely to become dependent on others, to improving
their ability to benefit from occupational training and otherwise
increasing their opportunities for more productive lives" (Adult
Education Act, Public Law 91-230, Sec. 303).
Adult Education
"Services or instruction below the college level {as determined
by the Commissioner), for adults who {1) lack sufficient mastery of
basic educational skills to enable them to function effectively in
society or who do not have a certificate of graduation from a school
providing secondary education and who have not achieved an equivalent level of education, and (2) are not currently required to be
enrolled in schools" {Adult Education Act,

Public Law 91-230,

Sec. 303).
Adult Student
"Any indiv'!.dual who has attained the age of sixteen" (Adult
Education Act, Public Law 91-230, Sec. 303).
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Analysis
In this study, a creative mental process which includes the
ability to identify errors.

This definition is the same one used by

Oxman (1964) and Martin (1963).
Andragogy
The art and science of helping adults learn (Knowles, 1980).
Cognition
A broader concept than metacognition which includes discovery
learning, reflection, higher-order thinking, analysis, and problem
solving (Clark, 1970).
Critical Thinking
"Reflective and reasonable thinking that is focused on deciding
what to believe and do" (Ennis, 1985).
Discovery Learning
Learning on one's own through independent exploration and
investigation (Clark,

1970).

Some researchers call this method

"heuristics" (Fenner, 1975).
Gains Score
A quantitative index of change or improvement arrived at by
subtracting a subject's pretest score from his posttest score
(Penner, 1975).
Higher-Order Thinking
Cognition and metacognition combined; includes the use of
imagination, comparison and contrast,

inference,

deduction,

and

interpretation (Quellmalz, 1985).
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Identification
"Mentally associating oneself in thought, feeling, or action
with another person or group" (Scarr & VanderZanden, 1984).
Left Brain Hemisphere
Specializes in reading,

writing, and mathematics (Grady &

Luecke, 1978).
Metacosnttion
The ability of individuals to ''think about their own thinking,.
(Edwards & Marland, 1984).
Problem Solving
The highest level of learning; characterized by evaluating
alternatives, making decisions, and planning strategies for action
(S•if, 1984).

~
Using "mental processes that go beyond memorization and require
intellectually active consideration of facts, concepts, and ideas"
(Oxman, 1984).
Right Brain Hemisphere
Specializes in art,

visual media,

meditation,

music, drama,

visual symbols, and problem solving (Grady & Luecke, 1978).
Self-Concept
An individual's evaluation of his or her own relative worth or

adequacy as a person (Gordon, 1974).
Teaching Method
The distinctive or characteristic mode of presentation used in
the act of teaching (Fenner, 1975).
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Thinking
A rational judgment process in which evaluation is based on
logic;

inductive or deductive reasoning in the cognitive domain

(Jung, 1976; Fenner, 1975).
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To obtain a copy of the Cognitive Abilities Test - Form 4, Level G,
contact:
The Riverside Publishing Company
8420 Bryn Mawr Avenue
Chicago, Illinois 60631
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To obtain a c.opy of The Ennis-Weir Critical Thinking Essay Test
c.oo.tac.t:
Midwest Public.ations
P.O. Box 448
Pac.ific. Grove, California

93950
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ST. CLAIR SHORES ADULT EDUCATION
Course Information Sheet
COURSE TITLE:

Current Events
Wednesday 8:15-11:30 a.m.
Wednesday 6:20-9:40 p.m.

TEXTS AND COSTS:
MATERIALS:

INSTRUCTOR: G. McCormick
LOCATION: Adult Ed Center
Adult Ed Center

None.
Detroit Free l?resa. Blunt ended scissors, ruler,
scotch tape or glue, a loose-leaf notebook.

COURSE DESCRIPTION: A basic learning skills class using short-term
lessons done in pairs and groups, as well as the use of a long-term
journal. Reading, discussion, and problem solving are focused. No
homework.
COURSE OBJECTIVES:
1.
2.
3,

(Upon completion of this course, the student
will be able to • • • )
Demonstrate increased reading comprehension.
Organize, classify, rank order, compare and contrast
information.
Solve problems and make decisions.

EVALUATION OF STUDENT PERFORMANCE:
Semester journal
Six quizzJ.s
Attendance
Final exam

SO%
10%
20%
20%

ATTENDANCE I?OLICY: Weekly attendance is imperative since all work
is done ia class. If a student is absent, student is responsible
for making up missed assignments. Students are required to attend a
minimum of 15 class sessions in addition to submitting required work
in order to receive one-half credit. Attendance certificates will
be issued to those students with perfect attendance or one absence
at the end of the semester. Accumulated tardiness of 45 minutes or
more W'!ll be recorded as an absence.
BEHAVIOR EXPECTATIONS:
This is an adult education class and
behavior befitting an adult is expected, Program and building rules
are to be followed.
Breaks and scheduled class time will be
strictly adhered to,
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Table 28
A Comparison of Weekly Lesson Plans

Week

Experimental Groups
Critical Thinking

Control Groups
u. s. Government

u. S. History

Class goals and objectives;
grading system; class format;
demographic and interest
surveys.

Class goals and objectives;
grading system; class format;
demographic and interest
surveys.

Class goals and objectives;
grading system; class format:
demographic and interest
surveys.

Read the newspaper
SW' s, Inverted py~:aruid;
Collage of Institutions
of Change.

Read Chapter 18
Lecture: County government

Read Earliest Americans pages
1-7; Lecture and Film on
American Indians.

Pretest: Cognitive Abilities
and Ennis Weir Essay

Pretest: Cognitive Abilities
and Ennis Weir Essay

Pretest: Cognitive Abilities
and Ennis Weir Essay

Editorials, fact, inference,
opinion; argumentation;
problem solving model;
values clarification - groups

Read Chapter 17
Lecture: State government

Read Pages 9-39; lecture
Immigrant Experiences

Skill Building; scanning
slogans, symbols, sequencing,
mind mapping, categorizing,
classf. fying - journals

Read Chapter 16
Lecture on Voter Influence

Read Pages 39-48
Lecture: Complex American
Cultures
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Table 28--Continued

Week

Experimental Groups
Critical Thinking

Control Groups
U.

s. Government

U. S. History

Advertising and propaganda;
techniques; classification,
categorization, misleading
statements; euphemisms,
Doublethink.

Read Chapter 15
Lecture: Voters Role

Read Pages 48-54
Lecture: Problems of
Population Explosion

Continuation of Week 5
subjects.

Read Chapter 14
Lecture: Political Parties

Read Pages 54-66
Lecture: Population Trends

Reading and developing
charts and graphs,
journals

Exam 1
Lecture: The President
Read Chapters 7 and 9

Exam 1
Read Pages 66-75 of American
Indians

Cartoons: Entertainment
or Information?
CORT: Breadth; PMCI, C & S,
APC - group problem solving

Read Chapter 13
Lecture: Bill of Rights

In depth view of American
Indians

Risk Taking, Problem Solving:
The Kidney Machine - groups

Read Chapters 4, 5 & 6;
Lecture: The Legislature

Read Pages 75-87, Lecture:
Americans of Spanish Origin

10

Futuring; value clarification
Journals

Read Chapters 11 & 12
Lecture: The Judicial

Continuation of lecture on
Americans of Spanish Origin

11

CORT: Breadth & Creativity
Pairs and groups

Continuation of Lecture on
The Judicial

Read Pages 87-105
Lecture: Women Change Role
and Status

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

·rable 28--Continued

Week

Experimental Groups
Critical Thinking

Control Groups
U. S. Government

U. S. History

12

CORT: continued pairs and
groups journals

Read Chapter lO
Lecture: 4th Branch of
Government'/

Read Pages 105-130
Lecture: Blacks, a Disadvantaged Group

13

Exam, journals graded

Exam, Future of American
Government

Exam, Toward Freedom and
Equality

14

Wrapup, Satisfaction survey

Wrapup, Satisfaction survey

Wrapup, Satisfaction survey

15

Posttest, grades

Posttest, grades

Posttest, grades

~
~
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Table 29
Results of the Coanlttve Abilities Test
Experimental Groups
Cognitive Abilities Pretest
Student
Code

I

2

3

Totals

Cognitive Abilities Posttest

I

2

3

Totals

Cognitive Abilities Gain
Scores
2
3
Totals
I

.,

3-2886-9

21

24

17

62

22

25

20

67

+I

+I

>3

3-4444-9

10

12

14

36

14

18

8

40

>4

>6

-6

>4

3-3056-9

13

19

16

48

I!

23

14

48

-2

>4

-2

3-3333-9

I!

7

5

23

6

13

6

25

3-7486-9

14

22

12

48

16

21

IS

52

.,

3-7533-9

7

17

IS

39

9

17

18

44

3-2222-9

17

16

6

39

17

16

7

3-4007-9

13

19

9

41

I!

21

9

-5

>6

H

.,

-I

>3

0

•3

.,
.,

40

0

0

+I

+I

41

-2

-2

>6

+I

H

3-4157-9

9

14

9

32

12

19

7

38

>3

.,
.,

3-3046-9

IS

22

I!

48

16

21

12

49

+I

-I

3-7771-9

19

21

18

58

16

21

18

55

-3

3-9715-9

16

20

12

48

16

21

IS

52

0

Totals

165

213

144

522

166

236

149

551

Means

13.7500 17.7500 12.0000 43.5000

13.8333 19.6666 12.4166 45.9166

+I

>4

0

-3

H

>3

>4

>23

>5

0

.,

.0833 1.9166 .4166 2.4166
~
~
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Table 29--Continued
Experimental Groups
Cognitive Abilities Pretest
Student
Code

1

2

3

Totals

Cognitive Abilities Posttest
1

2

3

Totals

Cognitive Abilities Gain
Scores
1
2
3
Totals

3-1262-7

17

15

13

45

17

18

14

49

0

+3

+1

+4

3-7449-7

9

15

6

30

6

12

5

23

-3

-3

-1

-7

3-0148-7

10

18

11

39

6

18

13

37

-4

0

+2

-2

3-7777-7

14

8

4

26

12

9

9

30

-2

+1

+5

+4

3-8343-7

13

20

13

46

16

23

11

50

+3

+3

-2

+4

3-7609-7

8

15

4

27

9

10

4

23

+1

-5

0

-4

3-9999-7

12

18

13

43

14

16

15

45

+2

-2

+2

+2

3-1010-7

16

11

16

43

16

17

16

49

0

+6

0

+6

Totals

99

120

80

299

96

123

87

306

-3

+3

+7

+7

Means

12.3750 15.0000 10.0000 37.3750

12.0000 15.3750 10.8750 38.2500 -.3750 +.3750 +.8750 .8750

~
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Table 29--Continued
Experimental Groups
Cognitive Abilities Pretest
Student
Code

1

2

3

Totals

Cognitive Abilities Posttest

1

3

Totals

Cognitive Abilities Gain
Scores
2
1
3
Totals

3-1011-0

2

10

8

20

6

13

5

24

+4

+3

-3

3-5555-0

18

22

17

57

17

22

18

57

-1

0

+1

20

32

25

77

23

35

23

81

+3

+3

-2

Totals
Means

10.0000 16.0000 12.5000 38.5000

11.5000 17.5000 11.5000 40.5000

+4

+4

1. 5000 1. 5000 -1. 000 z. 0000

3-6666-8

13

18

7

38

13

13

12

38

0

-5

+5

3-0950-8

9

10

4

23

11

10

9

30

+2

0

+5

+7

3-7798-8

12

15

14

41

14

18

15

47

+2

+3

+1

+6

3-9789-8

10

18

3

31

10

19

5

34

0

+1

+2

+3

3-4001-8

14

16

10

40

16

20

9

45

+2

+4

-1

+5

3-4309-8

10

13

8

31

11

16

11

38

+1

+3

+3

+7

Totals

68

90

46

204

75

96

61

232

+7

+6

+15

+28

Means

11.3333 15.0000 7.6666

34.0000

12.5000 16.0000 10.1666 38.666

1.1666 1.0000 7.5000 4.6666

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Table 29--Continued
Comparison Groups

Cognitive Abilities Pretest
Student

1

2

3

Totals

Cognitive Abilities Posttest

1

2

3

Totals

Cognitive Abilities Gain
Scores
1
2
Totals
3

4-0992-9

14

21

11

46

14

17

13

44

0

-4

+2

4-4472-9

12

14

3

29

7

12

7

26

-5

-2

+4

-3

4-5055-9

16

8

8

32

6

2

4

12

-10

-6

-4

-20

4-1703-9

11

14

6

31

9

18

6

33

-2

+4

0

+2

4-2379-9

13

17

12

42

15

21

17

53

+2

+4

+5

+11

66

74

40

180

51

70

47

168

-15

-4

+7

-12

Totals
Means

13.2000 14.8000 8.0000

-2

36.0000 10.2000 14.0000 9.4000 33.6000 -3.0000 -.8000 +1.4000 -2.4000
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Table 29--Continued
Comparison Groups
Cognitive Abilities Pretest
Student
Code

Cognitive Abilities Posttest
Totals

Cognitive Abilities Gain
Scores
I
2
Totals
3

2

3

12

17

12

41

+I

-I

16

19

10

45

+3

+2

-I

+4

49

15

19

17

51

+I

0

+3

+4

8

33

14

17

10

41

+2

+4

+2

+8

8

41

13

14

9

36

-3

-3

+I

-5

Totals

1

2

3

5-8150-9

11

18

12

41

5-8604-9

13

17

11

41

5-1291-9

16

19

14

5-0018-9

12

13

5-1292-9

16

17

1

5-6409-9

9

9

10

28

12

10

12

34

+3

+I

+2

+6

5-9298-9

15

18

16

49

19

22

16

57

+4

+4

5-5131-9

17

14

18

49

15

18

17

50

-2

+4

0
-1

+I

5-1111-9

18

23

12

53

17

24

12

53

-1

5-1683-9

19

15

10

44

18

15

9

42

-1

0

-I

-2

5-6420-9

10

13

6

29

12

15

10

37

+2

+2

+4

+8

Totals

156

176

125

457

163

190

134

487

+9

+14

+9

+32

Means

14.1818 16.000

Note,

11.3636 41.5454

14.8181 172727

+8

+1

12.1818 44.2727 +.8181 +1.2720 +8181 2.9090

Explanation of student code.

m
m
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Social Studies
Classes
Current Events - Experimental (3)
Government - Control
(4)
History - Control
(5)
(First digit of code)

Student Identification
Individual Student
Social Security Number

(Second, third, fourth
and fifth digit of code)

School Districts
L'Anse Creuse Schools
St. Clair Shores Schools-a.m.
St. Clair Shores Schools-p.m.
Anchor Bay Schools
(Sixth digit of code)

(0)
(7)
(8)

00
~
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Table 30
Results of The Ennis-Weir Essal Test
Experimental Groups
Student
Code

Pretest Scores

3-2886-9

Posttest Scores

Gain Scores

+14

+14

3-4444-9

+ 4

+ 4

3-3056-9

+ 7

+14

3-3333-9

+ 4

+ 6

+ 2

3-7486-9

+19

+ 8

-11

3-7533-9

+ 8

+ 7

+15

+ 7

- 1

- 1

+ 2

+ 3

+ 1

3-3046-9

+16

+14

- 2

3-7771-9

+ 9

+10

+ 1

3-9715-9

+ 8

+ 7

- 1

Totals

+77

+94

+17

3-1011-0

+ 4

+ 1

- 3

3-5555-0

+ 8

+14

+ 6

Totals

+12

+15

+ 9

3-2222-9
3-4007-9
3-4157-9

1. 3076

Means

Means

4.5000

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

191
Table 30--Continued

Student
Code

Pretest Scores

Posttest Scores

Gain Scot"es

3-6666-8

+10

+15

+ 5

3-0950-8

+ 4

+ 6

+ 2

3-7798-8

+ 3

+ 5

+ 2

3-9789-8

+14

+11

- 3

3-4001-8

+ 6

+ 5

- 1

3-4309-8

+ 3

+ 2

- 1

Totals

+40

+44

+ 4

+ 6

+ 4

- 2

Means

3-1262-7

.06666

3-7449-7

+ 2

+ 2

3-0148-7

+ 5

+ 3

- 2

3-7777-7

+ 2

+ 2

3-8343-7

+ 7

+13

3-7609-7

+ 6

+ 1

3-9999-7

- 1

3-1010-7

- 1

+ 5

+ 6

Totals

+24

+30

+ 6

Means

+ 6
- 5

+ 1

• 7500
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Table 30--Continued
Student
Code

Pretest Scores

Posttest Scores

4-0992-9

+ 4

+ 9

+ 5

4-4472-9

+ 8

+ 7

- 1

4-5055-9

- I

+ 3

+ 4

4-1703-9

- 4

- 2

+ 2

- I

- I

+ 7

+16

+ 9

5-8150-9

+ 5

+ 7

+ 2

5-8604-9

+ 6

+ 2

- 4

5-1291-9

+ 2

- 2

- 4

5-0018-9

+ 6

+10

+ 4

5-1292-9

+11

+ 8

5-6409-9

+ 2

5-9298-9

+ 8

5-5131-9

+ 2

+13

5-1111-9

+15

+19

+ 4

5-1683-9

+ 6

- 2

- 8

5-6420-9

+ 3

+ 7

+ 4

Totals

+66

+70

+ 4

4-2379-9
Totals

1.8000

Means

Means

Gain Scores

- 3
- 2

+ 8
+11

.0363
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Appendix E
Student Satisfaction Survey
Table 31:

Student Satisfaction Survey Results
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Table 31
Satisfiers and Dissatisfiers With Critical Thinking Skills
Instruction for Adult Students in
Macomb County, Michigan
Question
Number

Satisfiers

Mean

Free materials; no textbook rental.

1.2307

No homework.

1.2692

Problem solving in pairs and groups.

l. 4230

Ability to use things learned in Current
Events in other classes and in life in
general.

1.4615

Read, write, and discuss controversial
issues.

1.5000

Learned a variety of ways to solve
problems and make decisions.

1.5769

Creativity development,

l. 65 38

Teaching style.

1.6923

Class materials; newspapers and
magazines.

1.8076

10

Recognize that personal beliefs, values,
emotions and biases affect decision
making.

1.8846

11

Improved my reading and writing skills.

2.0769

12

Learned to compromise.

2.1538

lJ

Journal keeping as a way to learn
organization, categorizing, and
classification skills.

2.2307

14

Improved listening skills.

2.3846
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Table 31--Continued
Question
Number
15

Dissatisfiers
What did you like least about this class?

Open Ended
Answers
3-4 hour format
is too long.
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Survey of Adult Students Satisfaction With Critical
Thinking Instruction
INSTRUCTIONS:

Please rank. your satisfaction or dissatisfaction by
circling the appropriate response number below.

1.

Class materials:
and magazines

newspapers

2.

Problem solving in pairs and
groups

3.

Journal keeping as a way to
learn organization, categorizing,
and c L3.ssification skills
1

4.

No homework

5.

Read, wdte, and discuss
controversial issues

6.

Ability to use things learned
in Current Events in other
classes and in life in
general

7.

Improved my reading and
writing skills

8.

Learned a variety of ways to
solve problems and make
decisions

9.

Learned to compromise

10.

Recognize that personal
beliefs, values, emotions and
biases affect decision
making

11.

Teaching styles

12.

Creativity development
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13.

Improved listening skills

14.

Free materials--no textbook
rental

15.

What did you like

~about

this class?

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

BIBLIOGRAPHY
Adler, M. J. (1986, September 17). Why critical thinking programs
won't work. Education Week, p. 28,
Adult Education Act of 1978, Section 303 of Public Law 91-230.
American Council on Education.
(1979).
The General Educational
Development Testing Service. Washington, D. C.
Arnfield, E. A. (1987, March 4). Critical thinking in the Division
of Arts and Sciences at Macomb Community College, An unpublished
position paper delivered to the Curriculum Committee of Macomb
Community College, Warren, Michigan.
Arredondo, D. E., & Marzano, R. J. (1986). One district's approach
to implementing a comprehensive K-12 thinking skills program.
Educational Leadership, ~(8), 28-30.
Arter, J. A., & Salmon, J. (1987). Assessing higher order thinking
skills: A consumer's guide. Portland, OR: Northwest Regional
Educational Laboratory, Evaluation and Assessment.
Ary, D., Jacobs, L. C., & Razavieh, A.
( 1985).
Introduction to
research in education (3rd ed.). New York: Holt, Rinehart and
Winston.
ASCD-Thinking Skills Network.
(1985).
Directory of resources.
Montclair, NJ: Montclair State College.
Baker, P.
(1983).
Teachillg social problems through critical
reasoning. Washington, DC: American Sociological Association.
Baldwin, D.
(1984).
The thinking strand in
Educational Leadership, ~(1}, 79-80.

social studies.

Bennett, w. J.
(1986).
What works:
Research about teaching
thinking. Washington, DC: [J .S. Department of Education.
Berlak, H.

(1985).

Testing in a democracy.

Educational Leader-

~~~(2),17.

Berliner, D. C.
(1984),
Making the right changes in preservice
teacher education. Phi Delta Kappan, §..§_, 94-96.
Beyer, B. K.
(1986, November 5). Instruction in thinking: Terms
used in critique described as misleading. Education Week, p, 23.
198

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

199
Bloom, A.
(1987).
The closing of the American mind.
Simon and Schuster.

New York:

Bloom, B. S.; Engelhart, M.D., Furst, E. J., Hill, W. H., and
Krathwohl, D. R.
(1956).
Taxonomy of educational objectives,
handbook I: Cognitive domain. New York: David McKay Co.
Botwinick, J.
Brandt, R.

(1978).

( 1984a).

Aging and behavior.

New York:

Learning about thinking.

Springer.

Educational Leader-

~.~(3),3.

Brandt 1 R.
thinking.

( 1984b).
Teaching of thinking, for
Educational Leadership, ~(1), 3.

Brandt, R.
(1985a).
Overview:
Leadership, ~(2) 1 7-11.

thinking,

Testing a problem.

about

Educational

Brandt, R.
(1985b),
Toward a better definition of teaching.
Educational Leadership, ~(8), 1.
Brandt, R.
~(8),

( 1986a),

Building a framework.

Educational Leadership,

3.

Brandt, R. (1986b). On creativity and thinking skills: A conversation with David Perkins. Educational Leadership, !1._(3), 12-18.
Brandt, R.
(1987),
An untitled address delivered at
National Thinking Skills Conference, Cincinnati.

the 3rd

Brown, J.
(1983). On teaching thinking skills in the elementary
and middle school. Phi Delta Kappan, §_!, 709-714.
Burnham, L. (1982). Adults: Not for grown up children.
and Junior College Journal, ~(3), 22-24.
Bush, D. 0,
educatioa.

(1974, November-December).
Community Education Jouraal,

Community

Planning for community
6-12.

~

Campbell, D. T., & Stanley, J. C. (1963). Experimental and quasiexperimental designs for research. Chicago: Rand McNally,
Chaffee, John.
Mifflin.

(1985),

Thinking critically.

Boston:

Houghton

Chaffee, J. (1986). [Keynote address} Conference for Intellectual
Skills Development Association, !_(1), 2.
Chall, J., & Mirsky, A. (1978), Education and the brain: The 77th
yearbook of the National Society for the Study of Education.
Chicago: University of Chicago Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

200

Chance, P. (1986). Thinking in the classroom.
University, Teachers College Press.

New York:

Chuska, K. R. (1986). Teaching the process of thinking,
ton, IN: Delta Kappa Educational Foundation.

Columbia
Blooming-

Clabaugh, G. K., Feden, P. D., & Vogel, R. (1984). Revolutionizing
teacher education: Training developmentally oriented teachers.
Phi Delta Kappan, ~. 615-616.
Clark, B. H:., Coe, H., Sims, J.P., Broadbent, F. Y., & Trowbridge,
N.
(1970).
Impact 70. Des Moines, IA: Polk County Board of
Education.
Consumer education for families with limited income.
(1971).
Lubbock: Texas Technical University, Home Economics Instructional Materials Center.
Cortes, C. E., & Richardson, E. (1983). Why in the world: Using
television to develop critical thinking skills. ~
Kappan, ~. 615-716.
Costa, A. L.
(1987 June). What human beings do when they behave
intelli"!iently and how they become more so. An address delivered
at the 3rd National Thinking Skills Conference, Cincinnati.
Cross,

P.,

~·

& Valley, J.
Washington, DC:

(1975).
Planning non-traditional proJossey-Bass.

Cruickshank, D. R.
(1985),
teaching. Phi Delta Kappan,

Uses and benefits of reflective
704-706,

~.

De Bono, E. (1984). Critical thinking is not enough.
Leadership, ~(1), 16-17.
De Bono, E.
Press.

(1986).

CORT thinking (2nd ed.).

Educational

New York:

Pergamon

Edwards, J., & Marland, P.
(1984).
What are students really
thinking? Educational Leadership, g(3), 63-67,
Ennis, R. H.
(1985).
A logical basis for measuring critical
thinking skills. Educational Leadership, ~(2), 45-47.
Ennis, R. H. , Millman, J., Tomko, T. M. ( 1985). Cornell Cri t teal
Thinking Test. Pacific Grove, CA: Midwest Publications.
Ennis, R. H., & Weir, E. (1985). The Ennis-Weir Critical Thinking
Essay Test Manual. Pacific Grove, CA: Midwest.
Eyester, G.
(1981). Population characteristics of the 57 million
educationally deficient adults in the United States. Unpublished

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

201
paper presented at Wayne County Intermediate School District
Workshop, Detroit.
Felsenthal, C.
(1986, June 25).
The Macomb Daily, p. 5-C.

Author says life begins at 60.

Fenner, S. P. (1976). The effects of matching teaching methods to
students' perception-judgment styles on the self concepts of
eighth-graders in social studies.
Dissertation Abstracts
International, ~. llA.
Feuerstein, R.
( 1980). Instrumental enrichment:
program for cognitive modifiability. Baltimore:
Press.

An intervention

University Park

Frager, A. M. (1984 Oct.). Conflict: the key to critical reading
instruction. Paper presented to the 30th annual meeting of the
Ohio Council of the International Reading Association, Columbus,
OH.
Geshwind, N.
(1979). Specializations of the human brain.
tific American, 241, 180-199.
Gillum, R.
( 1984). Unpublished memo.
ment of Education.
Gillum, R.

(1986, June 27).

Gordon, s.

(1974).

Q!!.!z_, p. 6-A.

Lansing:

Michigan Depart-

TV to educate illiterates.

Psychology for you.

New York:

~

The Macomb
----

Oxford.

Gough, P. B.
(1987). The key to improving schools: An interview
with William Glasser. Phi Delta Kappan, ~. 656-662.
Grady, M.P., & Luecke, E. A. (1978). Education and the brain. In
Phi Delta Kappa fastback No. 108.
Bloomington, IN: Phi Delta
Kappa Educational Foundation, pp. 1-42.
Grant, W. T. (1988). The forgotton half: Non-college bound youth
in America. Phi Delta Kappan, ~. 409-415.
Harnadek, A.
Grove, CA:

(1980).
Critical thinking:
Midwest.

Hart, L. A.
(1986). A response:
brain. Educational Leadership,
Hartman,
p. 2.

H.

( 1987,

April).

Book 1 and 2.

Pacific

All thinking paths lead to the
45-48.

~(8),

Thinking about feeling,

Cogitare,

Hinkle, D., Wiersma, W., & Jurs, s. G. (1979). Applied statistics
for the behavioral sciences. Boston: Houghton Mufflin.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

202

Hirsch, E. D., Jr.
Mifflin.

(1987).

Cultural literacy,

Hodgkinson, H. L.
(1986, May 14).
Education Week, pp. 14-40.

Boston:

Houghton

Here they come, ready or not.

Honey, W.
(1985). Making testing more educational.
Leadership, ii.(2), 4.

Educational

Houghton, J.
(1983).
Intermediate language arts guide.
MI: Detroit Free Press.

Detroit,

Hunter, M. (1985), What's wrong with Madeline Hunter?
Leadership, ~(5), 56-59.

Educational

Inacomp statistics 3.0 [Computer program].
Edu-Ware Services.

Agoura,

Isaac,

S.,

&

( 1979).

CA:

Michael, W. R.
(1981).
Handbook in research and
ed.). San Diego: California Edits.

~(2nd

Jacobson, R. L.
(1986 May). Carnegie school reform goals hailed:
Achieving them called tall order.
The Chronicle of Higher
~,p.23.

Johnson, L. (1984). The humanities walkabout at Broad Ripple High
School. Phi Delta Kappan, §2._, 606.
Johnson, T. w.
(1984).
Philosophy for children: An approach to
critical thinking.
In l?hl Delta Kappa fastback
No. 206, pp. 1-39. Bloomington, IN: Phi Delta Kappa Educational
Foundation.
Jones, B. F.
(1982).
ed.). Watertown, MA:

Chicago mastery learning: Reading (2nd
Mastery Education Corporation.

Jung, C.
(1976). Psychological types.
University Press;

Princeton, NJ:

Princeton

Justiz, M. J., & Kameen, M. C. (1987). Business offers a hand to
education, Phi Delta Kappan, §!, 379-384.
Kerlinger, F. N. (1973). Foundations of behavioral research.
York: Holt, Rinehart and Winston.
Kirby, D.
(1985),
Thinking through lans;tuage:
IL: Council of Teachers of English.

Book 1.

New

Urbana,

Knowles, M. (1980). The modern practice of adult education:
pedagogy to andragogy. Chicago: Follett.

From

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

203
Kolbe, K.
cept.

(1983).

Risk taking.

Phoenix:, AZ:

Kathy Kolbe Con-

Krathwhol, D. R., Bloom, B. s., and Masia, B. B. (1956). Taxonomy
of educational objectives, handbook II: Affective domain. New
York: David McKay Co.
Levy, N., & Nordquist, K.
York: KAV Books.

(1985).

Stories to stretch minds.

New

( 1984).
The cultivation of reasoning through philoLipman, M.
sophy. Educational Leadership, ~(1), 51-56.
Marczeley, B.
(1985). Teacher education:. A view from the front
lines. Phi Delta Kappan, ~. 702-703.
Martin, D. S.
(1983).
Thinking skills: A critical new role in
teacher education. Paper presented at the annual meeting of the
American Association of Colleges for Teacher Education, Detroit.
Marzano, R. J.
( 1984).
A language-interaction based model for
teaching thinking skills. Denver, CO: Mid-Continent Regional
Education Lab.
Marzano, R. J., Brandt, R. S., Hughes, C. S., Jones, B. F., Presseisen, B. z., Rankin, s., & Suhor, c. (1987). Dimensions of
thinking.
Alexandria:
The Association for Supervision and
Curriculum Development for Association Collaborative for Teaching
Thinking.
l.iarzano, R., & Arredondo, D. E.
(1986).
Restructuring schools
through the teaching of thinking skills. Educational Leadership,
£(8), 20-26.
Maslow, Abraham H. (1954).
Harper and Brothers.

Motivation and personality.

New York:

Maslow, A.
(1970). Motivation and personality (2nd ed. ).
York: Harper and Row.

New

Mazzarella, J. A. (1980). Synthesis of research on staff development. Educational Leadership, :!§_(4), 182-185.
McCormick, G.
(1983).
Using the newspaper.
Meer, J.
( 1986 June).
pp. 60-65.

Current events and reading comprehension:
Detroit: Detroit Free Press.
The

reason of age.

Psychology Today,

Mills, C. Wright.
(1959).
The sociological imagination.
York: Oxford University Press.

New

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

204

Mitzel, H.
(1982).
Inservice teacher education.
In H. Mitzel
(Ed.) 1 Enc clo edia of educational research (5th ed., Vol. 2,
pp. 883-886 o New York: The Free Press.
Morante, E. A., & Ulesky, A.
(1984).
Assessment of resoning
abilities. Educational Leadershie, ~(1) 1 72-74.
Moss, P. A., & Petrosky., A. R.
(1983 Sept.).
A proposal for
measurinR: critical thinking. Paper presented at the annual
meeting of the American Educational Research Association,
Pittsburgh.
National Commission on Excellence in Education. (1983)o A nation
at risk: The imperative for educational reform. Washington,
D. c.: Government Printing Office.
Nickerson 1 R. S.
(1984a). Kinds of thinking taught in current
programs. Educational Leadership, ~(1), 26-36.
Nickerson, R. S.
(1984b).
Thinking skills:
Cambridge, MA: Bolt, Beranek and Newman.

Pinal report.

Norris, S. P.
(1985). Synthesis of research, on critical thinking. Educational Leadership, ~(8), 40-45.
Olson, c. B.
(1984) o Fostering critical thinking skills through
writing. Educational Leadership, ~(3), 28-39o
Oxman, W. G., & Michelli, N. M. (1984a April). Effects on student
achievement of project thistle: Thinking skills in thinking and
learning. Paper presented at the annual meeting of the American
Educational Research Association, Upper Montclair, New Jersey.
Oxman, W. G., & Michelli, N. M.
(1984b).
Project thistle:
Thinking skills in teaching and learning. Upper Montclair, NJ:
The Victoria Foundation.
Parks,

S.

~·

(1983).
Using the ner~spaper to teach daily living
Detroit: Detroit Free Press.

Paul, R. W. (1984a).
for a free society.

Critical thinking: Fundamental to education
Educational Leadership, ~(1), 4-14.

Paul, R. W.
(1984b). The socratic spirit: An answer to Louis
Goldman.
Unintended consequences: Louis Goldman's reply.
Educational Leadership, ~(1), 63-65.
Perkins, D. N.
(1981).
The mind's best work.
Harvard University Press.

Cambridge, MA:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

205

Pipho, c. (1986, November 26). Restructuring the schools:
take on the challenge. Education Week, p. 19.

States

Presseisen, B. z. (1987). Thinking skills throughout the curriculum: A conceptual design. Bloomington, IN: Pi Lambda Theta.
Quellmalz, E.
{1985). Needed: Better methods of testing higher
order thinking skills. Educational Leadership, ~(2), 30.
Quinby, N.
(1985), On testing and teaching intelligence: A
conversation with Robert Sternberg: Test to train to improvement. Educational Leadership, ~(2), 51-53.
Raths, L. E., Wasserman, S., Jonas, A., & Rothstein, A.
Teaching for thinking, Columbus, OR: Merrill.
Restak, R. M. (1979).
NY: Doubleday.

The brain:

The last frontier.

(1967).

Garden City,

Rogers-McCoy, V.
(1977).
Untitled unpublished manuscript.
Lawrence: University of Kansas, Division of Continuing Education, Adult Life Resource Center.
Rosenthal, T.
Pontiac, MI:

(undated).
Untitled unpublished manuscript.
Pontiac Division of Continuing Education.

Ross, J. D. and Ross, c. M. (1976). Ross test of higher cognitive
processes. Novato, CA: Academic Therapy Publications.
Ruggiero, V. R. (1986 Nov.). Teaching thinking skills across the
curriculum: A holistic approach. Paper presented at conference
on Intellectual Skills Development, Kalamazoo, MI.
Scarr, S., & VanderZanden, J.
(1984).
(4th ed. ). New York: Random House.
Seeley, D. S.
Leadership,

Understanding psychology

(1986). Partnership's time has come.
82-86.

Educational

~(!),

Seif, E.
(1984 Mar./Apr. ).
Seven dimensions of a future living
education. World Future Society Bulletin, pp. 7-14.
Shipman, V.
(1985). New Jersey Test of Reasoning Skills. Upper
Montclair, New Jersey. Institute for the Advancement of Philosophy for Children, Montclair State College.
Short, R., & Dickerson, B.
Pitman Learning.
Skinner, B. F.
A. Knopf.

(1974).

(1980).

The newspaper.

About behaviorism.

Belmont, CA:

New York:

Alfred

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

206

Statistical analysis software, ANOVA II, Version 1.1 [Computer
programJ. (1982). Northridge, CA: Human Systems Dynamics.
Sternberg, R. J.
(1981).
Intelligence as thinking and learning
skills. Educational Leadership, ~(!), 18.
Sternberg, R. J.
(1984). How can we teach intelligence?
tional Leadership, ~(1), 38-48.

Educa-

Sternberg, R. J.
(1985a).
Teaching critical thinking: Part 1.
Are we making critical mistakes? Phi Delta Kappan, ~' 194-198,
Sternberg, R. J.
{1985b). Teaching critical thinking:
Possible solutions. Phi Delta Kappan, ~~ 277-280.

Part 2.

Sternberg, R. J.
{1986, October 15).
In defense of critical
thinking programs. Education Week, p. 19.
Sternberg, lL J., & Baron, J. B. (1985).
measuring critical thinking skills.

A statewide approach to
Educational Leadership,

£(2), 40.

Stiggins, R. J.
( 1985).
Improving assessment where it means the
most: ln the classroom. Educational Leadership, ~(2), 69-73.
S1r1artz, R. J.
(1986).
Restructuring curriculum for critical
thinking. Educational Leadership, ~(8), 43-44,
Thorndike, R. L., & Hagen, E.
(1986). Cognitive abilities test:
Preliminary examiner's manual (Multi level edition).
Chicago:
Riverside.
Wade, R. K.
(1985), What makes a difference in inservice teacher
education? A meta-analysis of research. Educational Leadership,
g(4). 48-54.
Watson, G. and Glaser, E. (1980). Watson-Glaser Critical Thinking
Appraisal, New York, NY: The Psychological Corp. a subsidiary
of Harcourt, Brace, Jovanovich, Inc.
Wiley, D. L.
(1984).
Relevant teacher preparation for the 21st
century:
An experimental interdisciplinary M.Ed. degree pro~·
Paper presented at the 36th annual meeting of the American
Association of Colleges for Teacher Education, San Antonio, TX.
Worsham, A. , & Stockton, A. ( 1986). A model for teaching thinking
skills: The inclusion process.
Phi Delta Kappa fastback
No. 236,
Bloomington, IN: Phi Delta Kappa Educational Foundation.
Wright, E. (1983).
Free Press.

Basic journalism workbook.

Detroit:

Detroit

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

207
Zemke, R., & Zemke, S.
(1981 June).
30 things we know for sure
about adult learning (Handout at lSD training seminar). Training
HRD, pp. 45-52.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

